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Title & Document Type: 341 OA AC Microvoltmeter Operating and Service Manual 

Manual Part Number: 03410-90002 
Revision Date: April 1969 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it ivas shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau’s calibration facility. 



WARRANTY AND ASSISTANCE 



All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain piajor compo- 
nents listed in the operating manual* for the specified period. We 
will repair or replace products which prove to be defective during 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. 

Service contracts or customer assistance agreements are avr liable t 
for Hewlett-Packard products that require maintenance and re- 
pair on-site. . '• , 

1 f i i 

For any assistance, contact your nearest Hewlett-Packard Sales arid 
Service Office. Addresses are provided at the back of this manual. 
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Figure 1-1. Model 3410A AC Microvoltmeier 
Table 1-1. Specifications 



VOLTAGE RANGE: 3 fiV full scale to 3 V full FREQUENCY RANGE: 5 Hz to 600 kHz In 5 de- 

scale in 13 ranges. cade ranges. 

VOLTAGE ACCURACY: % FULL SCALE 
FREQUENCY 



5Hz 10Hz 25Hz 100Hz 60kHz 600kHz 



30pV to 3V 


±10% 


1 » ■ 

±3% 


±5% ; 


10j±V 


±15%* 


±10%* 


±3% 


±5% 


3(iV 




±20%* ±10% 


±3% 


±10% 




FREQUENCY DIAL ACCURACY: ±10% full scale 
(unlocked). 

PHASE LOCK RANGE: Pull in, ±1% of full scale 

frequency. 

Track, ±5% of full scale 
frequency. 

Tracking 6peed, 0. 6% of 
full scale/second 

MA'OMUM NOISE REJECTION: 20 dB rms 
a'vjve full scale on all ranges for rated 
accuracy. 

INPUT IMPEDANCE: 10 mV to 3 V range, 10 MR 

shunted by 10 pF. 

3 ;iF to 3 mV range, 10 MR 
shunted by 20 pF. 



METER: Responds to average value of input wave- 
form; calibrated in rms value of sine wave. 
Linear voltage scales Otol and 0to3; dB scale 
-12 to +2 dB (OdB = 1 mW into 600R). 

LOCAL OSCILLATOR OUTPUT: 4 V square wave 
into open circuit at the same frequency as the 
phase locked input signal, 

RECORDER OUTPUT: + l V into lOOORfor full scale 
deflection, ±0. 5 V adjustable offset level. 



AC POWER: 115 or 230 V ±10%, 50 to 400 Hz, 
22 W. 



DIMENSIONS: Standard 1/2 module, 6-1/2” high, 
7-3/4” wide, 11-1/2” deep, (164x196, h x 292 mm). 



At lower frequencies and microvolt signal levels, meter fluctuations in the READ MODE 
may give the impression of an unstable lock condition. However, the 3410A will lock and 
track at these lower frequencies and provide a usable voltage indication. 
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SECTION I 

GENERAL INFORMATION 



1-1. DESCRIPTION. 

1-2. The Hewlett-Packard Model 3410A AC Micro- 
voltmeter Is a tuneable phase locking voltmeter designed 
to measure ac voltages from 3 microvolts to 3 volts 
full scale. When tuned to any discrete frequency be- 
tween 5 Hz and 600 kHz. the 34 10 A will indicate the 
amplitude of the signal present at that frequency, re- 
jecting all noise and non-harmonically related signals. 

1-3. Two oktputB are provided on the rear panel to 
extend the usefulness of the 3410A. The RECORDER 
OUT terminal, provides a dc output that is propor- 
tional to meter deflection. This output, 1 V into 1 kfi 
for full scale deflection, may be used to drive a pen 
recorder or other auxiliary equipment. A 5 V square 
wave at the tuned frequency, which may be used to 
drive an electronic counter for making precise fre- 
quency measurements, is available at the OSC OUT 
terminal. 

1-4. The Model 3410A AC Microvoltmeter is shown 
in Figure 1-1, and Table 1-1 gives a list of its per- 
formance specifications. 



1-5. OPTION. 

1-6. Option 01 is a standard -hp- Model 3410A that 
has the dB scale placed uppermost on the meter face. 
This option is used to obtain greater resolution when 
making dB measurements. 

1-7. INSTRUMENT AND MANUAL 
IDENTIFICATION. 



1-8. Hewlett-Packard instruments are identified by 
a two-section eight-digit serial number (000-00000). 
If the first three digits of the serial number on your 
instrument do not agree with those on the title page 
of this manual, change sheets supplied with the manual 
will define differences between your instrument and 
the Model 3410A described in thi3 manual. 

) 

1-9. If a letter prefixes the serial number, the instru- 
ment was manufactured outside the United States. 




}■ 




I 



01825-1 



1-1 



Model 34 10 A 



Section II 



SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This sect 'on contains information and instruc- 
tions necessary for the installation and shipping of 
the Model 3410A Microvoltmeter, Included are ini- 
tial inspection procedures, power and grounding re- 
quirements, installation information, and Instructions 
for repackaging for shipment. 

2-3. INITIAL INSPECTION. i 

2-4. This instrument was carefully inspected both 
mechanically and electrically before shipment. It 
should be physically free of mars or scratches and in 
perfect electrical order upon receipt. To confirm 
this, the instrument should be inspected for physical 
damage received in transit. Also check for supplied 
accessories, and test the electrical performance of 
the instrument using the procedure outlined in toe 
■ Performance Checks found in Paragraph 5- , If 
there is damage or deficiency, see the war ranty on 
the inside front cover of this manual. 

)( I 

2-5. POWER REQUIREMENTS. 

2-6. The Model 3410A can be operated from any 
source of 115 or 230 volts at 50 to 1000 Hz. The 
115/230 ‘V slide switch on the rear panel sets the in- 
strument to operate from the desired line voltage. 
Power dissipation is less than 25 watts. » 

2-7. GROUNDING REQUIREMENTS. 

2-8. To protect operating personnel, the National 
Electrical Manufacturers' Association (NEMA) recom- 
mends that the instrument panel and cabinet be 
grounded. This Instrument is equipped with a three- 
conductor power cable which, when plugged into an 
appropriate receptacle, grounds the instrument. The 
offset pin on the power cable three-prong connector 
is the ground wire. J 

2-91 To preserve the protection feature when operating 
the instrument from a two-contact outlet, use a 
three-prong to two-prong adapter ana connect the 
green pigtail on the adapter to ground. 

I 

2-10. INST ILLATION. 

2-11. The Model 3410A is fully transistorized; there- 
fore, no special cooling is required. However, the 
Instrument should not be operated where the ambient 
temperature exceeds 55°C (131°F) or the relative 
humidity t..ceeds 95%. 1 

2-12, BENCH MOUNTING. 

2-13. The Model 3410A is shipped with plastic feet 
and tilt stand in place, ready for use as a bench 
instrument. \ 

2-14. RACK MOUNTING . 

2-15. The Model 3410Amay be rack mounted by using 
an adapter frame {-hp- Part No. 5080-0797). The 



adapter frame is a rack frame that accepts any com- 
bination of submodular units. It can be rack mounted 
only. For additional information, nddren inquiries 
to your -lip- Sales and Service Office, (See Appendix B 
for oifice locations. ) 

2-16. COMBINATION MOUNTING. 

2-17. The Model 3410A may be mounted in combina- 
tion with other submodular units by using a Combin- 
ing Case (-hp- Model 1051A or 1052A), The Com- 
biningCase is afullmodule unit which accepts various 
combinations of submodular units. This full module 
unit can be bench or rack mounted and is analogous 
to any full module instrument. 

2-18. REPACKAGING FOR SHIPMENT. 

2-19. The following paragraphs contain a general 
guide for repackaging of the instrument for shipment. 
Refer to Paragraph 2-20 if the original container is 
to be used; 2-21 if it is not. If you have any questions, 
contactyour local -hp- Sales and Service Office. (See 
Appendix for office locations. ) 

NOTE — — ■ — 

If the instrument is to be shipped to 
Hewlett-Packard for service or re- 
pair, attach to the instrument a tag 
identifying the owner, indicating the 
, i service or repair lobe accomplished, 
and giving the serial number of the 
instrument. In any correspondence, 
identify the Instrument by model 
number and serin 1 number. 

2-20. If original container is to be used, proceed as 
follows: 

a. Place instrument in original container. If 
original container Is not available, a similar 
container canbejlurchased fronyour nearest 
-hp- Sales and Service Office. 

b. Ensure that container is well sealed with 
strong tape or metal bands. 

2-21. If original container is not to be used, proceed 
as follows: f 

a. Wrap instrument in heavy paper or plastic 
before placing in an inner container. 

b. Place packing material around all sides of 
Instrument and protect panel face with card- 
board strips. 

c. Place instrument and inner container in a 
heavy carton or wooden box and seal with 
strong tape or metal bands. 

d. Mark shipping container with "DELICATE 
INSTRUMENT, " "FRAGILE" etc. 
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(7) Meter Scale: Indicates magnitude of tuned 
input signal in volts and dB. Option 01 has 
dB scale placed uppermost, for greater 
resolution In dB measurements. 

Mechanical Zero Adjustment: Provides a 
mechanical meter zero adjustment. , 

RANGE INDICATOR: Indicates the voltage 
range of the total broadband signal input to 
the instrument. 

INPUT Terminal Jl: Input connection for 
signal to be measured. , 

RANGE Switch SI: Selects the full scale 
reading of the meter. DB setting on the 
RANGE switch adds algebraically to the dB 
reading of the meter. 

MODE Switch S3: Selects READ or TUNE 
mode of operation. 

LINE Switch S4: Applies primary power to 
the instrument. A lamp within the pushbutton 
glows when the instrument is on. 



FREQUENCY Switch S2: Selects cue of five 
frequency ranges. . 

FREQUENCY Dial Rl: Tunes the 3410A within 
each frequency range. Dial reading multiplied 
by the FREQUENCY switch setting is the 
tuned frequency of instrument. 

OSC OUT Terminal J2: Provides a connection 
for the local oscillator output. 

FUSE FI: 1/2 amp fuse protects the instru- 
ment from current overloads. 

RECORDER OUT J3: Provides a connection 
for the dc output. 

Primary Power Connector J4: Connects pri- 
mary power to instrument, 

115/230 Volt Slide Switch S5: Sets 3410A to 
operate from either a 115 Vor230yac power 
source. 

RECORDER DC REF: Adjusts recorder out- 
put dc reference up to ±0. 5 V offset. 



Figure 3 -1. Location and Description of Controls and Indicators 
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SECTION III 

OPERATING INSTRUCTIONS 



3-1. INTRODUCTION. 

3-2. This section contains instructions andlnforma- 
tlon necessary for the operation of the 34 10 A AC 
Microvoltmeter. Included are identification of con- 
trols, Indicators and connectors; turn on procedure; 
mechanical meter zero adjustment steps; and operat- 
ing Instructions. 

3-3. CONTROLS, INDICATORS AND 
CONNECTORS. 

3-4. Figure 3-1 identEies and describes the function 
of each operating control, indicator and connector of 
the Model 3410A. 

i' 

3-5. OPERATION. 

3-6. TERN ON PROCEDURES. 

a. Set 115/230 volt slide switch, (u), to, agree 
with the voltage of the primary . power to be 
used. 

b. Connect primary power to receptacle (fi). 

c. Depress LINE switch, (?), LampDSl, within 
switch pushbutton @1 will glow, indicating 
application of primary power. 

3-7. MECHANICAL METER ZERO ADJUSTMENT. 

3-8, The 3410A meter is properly zero-set when the 
meter pointer rests over the zero mark, with the in- 
strument iti normal operating position, at normal 
operating temperature, and turned off. Zero-set the 
meter as follows to obtain maximum accuracy ,and 
mechanical stability: 

a. Turn Instrument on and allow it to operate for 
20 minuteB, to ensure that meter movement 
reaches normal operating temperature. 

b. Turn Instrument off, and wait at least one 
minute for all capacitors to discharge. , 

i ' I' 5,1 

c. Rotate the mechanical zero adjustment screw 

> clockwise until the pointer is to' the left of 
zero, and moving upscale toward zero. Stop 
when the pointer is exactly on zero; if the 
pointer overshoots, repeat this step. 

d. When the pointer Is exactly over zero, rotate 
the adjustment screw slightly counterclock-' 
wise to relieve tension on the pointer suspen- 

1 , sion. If the pointer moves left, repeat steps 

c and d, but make the counterclockwise ad- 
justment smaller. 

3-9. VOLTAGE MEASUREMENTS. 

ttNOTE 

Ground loops, due to unbalances be- 
tween chassis grounds of instruments, 
may be present during usage of the 



3410Aonthe more sensitive ranges. 

To prevent ground loops, isolate 
the 3410A from power line ground by 
attachingathree-prongto two-prong 
adapter to the power cord and lenv- 
lng the adapter pigtail unconnected. 

a. Turn on the 3410A and mechanically zero the 
meter, according to steps in Paragraph 3-7. 

b. Set RANGE switch to 3 V, and set MODE 
switch to TUNE. 

— NOTE 

Never place the mode switch to read 
position while tuning the instrument; 
because the Instrument may respond 
to the wrong signal, thus giving a 
false reading. 

c. Set the FREQUENCY range switch to the 
range of the signal to be measured. 



£ CAUTIONi 

(UWUUUUUUM 

DO NOT APPLY MORE T AN 100 
V RMS TO INPUT. IF THIS LIMIT 
IS EXCEEDED, THE INSTRUMENT 
MAY BE DAMAGED. 

Connect the signal to be measured to the 34 10A, 
and downrange the RANGE switch until the 
RANGE INDICATOR lights. 

Slowly tune the FREQUENCY dial through the 
frequency of interest, until a meter reading 
is obtained. If the meter pegs, uprange the 
RANGE switch to obtain an on-scaie reading. 

NOTE 

If the instrument is upranged to ob- 
tain anon-scale reading, the RANGE 
INDICATOR lamp may go out. This 
is a normal indication which will 
happen whenever the signal being 
measured is larger than the summa- 
tion of noise and other signals 
present, 

' If the Instrument is downranged 
from the range on which the RANGE 
INDICATOR lights, it may not 
operate with rated accuracy. 

After on-scale reading is obtained, place the 
MODE switch to READ position. The meter 
will indicate the RMS voltage amplitude of 
the sinusoidal input signal. Tl.e meter Indi- 
cation in READ position may be s?me as in 
TUNE position. If so, this indicates that 
input signal contains relatively little low fre- ’’ 
quency noise. 
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Figure 3-2. Impedance Correction Graph 
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3-10. DB MEASUREMENTS. ' 

a. A dB measurement Is equal to the algebraic 
sum of the meter Indication and the RANGE 
setting. For example; if the RANGE setting 
is +10 dB and the meter indication is -3 dJ, 
the actual dB measurement is +7 dB. 

b. The dB scale of the 3410A is calibrated to 
read in dBm when a 600ft load is used. OdBm 
is equivalent to 1 milliwatt dissipated by a 
600ft load. Therefore, all dBm measure- 
ments must be made across a total imped- 
ance of 600ft. Measurements across all 
other Impedances will be in dB, but not dBm. 

c. A reading in dB may be converted to dBm by 
using the Impedance Cc~rection Graph (Fig- 
ure 3-2). For example; to convert a -30 dB 
reading across 200 ohms to dBm, locate the 
200ft impedance on the bottom of the graph. 
Follow the impedance line to the heavy black 
line, and read the meter correction at that 
point. The correction for 200 ohms is +5 
dBm; thus the corrected reading is -25 dBm. 

3-11. LOW LEVEL, LOW FREQUENCY MEASURE- 
MENT TECHNIQUE. 

3-12,” Due to the difficulty of filtering very loiw level, 
low frequency signals and noise, a special technique 
is required when locking the 34 10 A to signals between 
10 Hz and 100 Hz on the 3 1 p V range and between 5 Hz 
and 25 Hz on the 10 pV range. Use the following pro- 
cedure when making measurements In this voltage and 
frequency range; 

a. Turn the 3410A on and mechanically zero 
meter, according to the steps in paragraph 
3-6. 

b. Set the RANGE switch to the voltage range 
of the signal (3 pV or 10 pV). 

. J , ' 

c. Set the FREQUENCY range switch to the 
range of the signal. 

dii Set the MOPE switch to TUNE, and slowly 
\ tune the FREQUENCY dial until a meter 
swing greater than 1/10 of full scale is ob- 
tained. This indicates that the 3410A is 
tuned within the capture range of the input 

' signal. ’> 

e. Place the MODE Switch to READ, and allow 

! 30 seconds for the 3410A to lock to the sig- 

nal, and indicate the amplitude of it. 

f. If the 34 10 A, does not lock to the signal with- 
in 30 seconos, leave the MODE switch In 

>' READ position and tune the instrument first 
sligh f ly above and then sligh*ly below the 
previous frequency settihg. , After each 
change in frequency, fllow 30 seconds for 
the Instrument to lock to the signal. 

: I 

; . 1 * ; 1 

r - , ' ' 



3-13. OPTION 01 INSTRUMENT. 

3-14. Operating procedures for the 3410A with 
Option 01 are the same as the operating procedures 
for the standard instrument. The only difference be- 
tween the tv/o models is the scale layout. The 3410A 
with Option 01 has a dE scale that reads from -15 to 
+2, instead of from -12 to +2. Also, the dB scale is 
the upper scale on the meter face for better resolution, 

i 

3-15, USE OF OUTPUTS. 

rnHnrmr*yvj 

► CAUTION} 

DO NOT CONNECT MORE THAN 5 V 
RMS TO THE OUTPUT TERMINALS. 

IF THIS LIMIT IS EXCEEDED, THE 
INSTRUMENT MAY BE DAMAGED. 

3-16. OSC. OUT. 

3-17. Connect OSC. OUT to the sync input of an 
oscilloscope, to the input of a counter to make precise 
frequency measurement, or to any other instrument 
where a square wave which is phase locked to the in- 
put signal is useful. 

3-18. RECORDER OUT. 

a, Connect the RECORDER OUT terminal to 
the input of a recorder, using a 1000ft load 
resistor to obtain rated output of 1 mV for 
full scale meter deflection. 

b. Adjust the RECORDER DC REF pot to offset 
the output up to ± 0. 6 Vdc. 

3-19. EFFECT OF INTERFERING SIGNALS 
AND HARMONICS. 

3-20. INTERFERING SIGNALS. 

3-21. The graph of Figure 3-3 shows how the accur- 
acy of the 3410A is affected by the relationship of the 
amplitude to percent of frequency sep ration between 
an interfering signal and the desired signal. The 
shaded portion of the graph indicates the conditions 
under which the accuracy of the 34 10 A would be less 
than specified. For example: Assume that the 3410A 
is locked to a signal at 10 kHz, and that an interfer- 
ing signal at 16 kHz is present. The interfering sig- 
nal is separated from the tuned signal by +6 kHz. thus 
the frequency separation in percent of full scale fre- 
quency of the range is +10%. As shown on the graph, 
the amplitude of this signal could be as much as 10 
dB above the 'amplitude of the tuned signal without 
degrading the specified accuracy cf measurement. 

3-22. HARMONICS. 

'3-23. Even harmonics or submultiples of the tuned 
frequency do not seriously affect the accuracy of the 
3410A. However, relatively large signals at or near 
a harmonic or a submultiple frequency can substantially 
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effect the reading. Figure 3-4 shows the greatest 
effect that interfering harmonics and submultiples 
should ever have. In many cases, interfering signals 
of larger amplitudes can be tolerated without de- 
rating the accuracy of the 34 10 A. This is depend- 
ent upon where in the decade range the tuned 
frequency falls, and also upon the phase relation- 
ship between the tuned signal and the interfering 
signal. 

3-24. Figure 3-5 shows the effect of third harmonic 



signals of various phases. Interfering signals in 
phase and those 180° out of phase with the tuned sig- 
nal cause the greatest error in reading. An interfering 
signal 900 ou t 0 f phase would have no effect on the 
meter indication. A signal having 30% third harmonic 
distortion would have a 1. 1 ratio, or read 110% of the 
actual rms value of the timed signal. The dashed line 
on Figure 3-5 shows the effect that third harmonic” 
distortion, regardless of phase, has upon average- 
responding instruments. This completes Section in 
except for Figure 3-5. 
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4.1. GENERAL DESCRIPTION. 

4-2. The Model 3410A is a tuneable phase locking ac 
voltmeter that measures voltages from 3 microvolts 
to 3 volts full scale. When tuned to any discrete fre- 
quency between 5 Hz and 600 kHz, the 3410A will Indi- 
cate the amplitude of the signal present at the tuned 
frequency (Ft); noise and all non-harmonically related 
signals will be filtered out., The Instrument has two 
outputs: A four volt square wave at the voltmeter's 
tuned frequency, and a dc recorder output that is pro- 
portional to the meter deflection (1 mA into 1000 ohms 
for full scale deflection). 

4-3. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION. 

4-4. Refer to Figure 4-1 for asimplifiedblock diagram 
of the 3410A. 

4-5. The input signal is applied to the Input Circuit; 
'which furnishe the proper amount of attenuation and 
amplification, depending upon the setting of the range 
selector switch. 

i 

4-6. From the Input Circuit, the signal is coupled to 
the Meter Circuit, the Inhibit Circuit, and the Phase 
Lock Loop. 

4-7. The Phase Lock Loop contains a local oscillator, 
which is tuned to the frequency of the Input signal. The 
local oscillator is phase locked in phase with the input 
signal and furnishes the four volt square wave output 
at the rear panel of the instrument. Outputs from the 
local oscillator are also supplied to the Inhibit Circuit 
and the Meter Circuit. 

4-8. The Inhibit Circuit is necessary to prevent a 
false meter indication when the 3410A is tuned to sub- 
multiples of the input signal. The local oscillator will 
lock to any odd submultiple of the input frequency. 

When the 3410A is in the TUNE mode, the Inhibit Cir- 
cuit will short out the meter when the instrument is 
tuned to any odd submultiple of the input signal, pre- 
venting any erroneous reading from being present. 

When the instrument Is tuned to the frequency of the 
input signal, the Inhibit Circuit will allow the meter 
to indicate a reading. 

.1 

4-9. The Meter Circuit, using a square wave from 
local oscillator, detects the input signal and furnishes 
a dc level to the meter. The Meter Circuit also pro- 
vides a dc output from the instrument which may be 
used as a recorder input. 

4-10. FUNCTIONAL BLOCK DIAGRAM DESCRIPTION. 

4-11. The following description refers to Figure 7-1 
on Page 7-3/7-4. 



4-12. INPUT CIRCUIT. 

4-13. The signal to be meas tred is applied to the 
pre- attenuator, where it is either attenuated by 60 dB 
or coupled directly to the preamplifier, depending on 
,the RANGE switch setting. The preamplifier provides 
'* the signal with 20 dB of gain, and applies it to the post 
attenuator, which attenuates the signal in progressive 
steps of 10 dB each, as a function of the RANGE switch. 
The signal is given an additional 80 dB of gain by the 
post amplifier, after which It is applied to the range 
indicator circuit and to the high pass filter. The range 
indicator circuit is set to light lamp DS2 whenever the 
post amplifier output amplitude goes 10 dB or more 
above the amplitude required for a full scale meter 
Indication. Its purpose is to aid in determining the 
voltage range of the signal to which the instrument is 
being tuned. The high pass filter with a single pole 
roll-off, attenuates signals of frequencies below Ft> 
and applies the filtered output to the phase lock loop, 
the inhibit circuit, and the meter circuit. 

4-14. PHASE LOCK LOOP. 

4-15. The phase lock loop locks to the signal at Fj> 
and provides a square wave to drive the modulators 
in the Inhibit and meter circuits at the proper frequen- 
cy and phase. The voltage controlled oscillator (VCO) 
generates a square wave at a frequency which Is four 
times the tuned frequency. The VCO provides a clock 
input for the two integrated circuit flip-flops, IC1 and 
IC2, which are interconnected to divide the frequency 
by four, thus providing two square wave outputs at the 
tuned frequency which are 90° out of phase. (The , 
VCO, in conjunction with the two flip-flops, is herein 
referred to as the "local oscillator. ") One square 
wave drives the phase lock modulator, and the other 
drives the meter and inhibit modulators. When the 
,J square wave to the phase lock modulator is 90° out of 
phase with the i.iput signal, the modulator dc output 
will be zero, and the 3410A will be phase locked to 
the input signal. If the phase of the input shifts, the 
modulator will supply a dc voltage to the phase lock 
amplifier. The polarity and amplitude of this dc volt- 
age will be determined by the direction and amount, 
respectively, of the shift in phase. This dc voltage 
will be amplified by the phase lock amplifier and app- 
lied to the VCO, causing it to shift the phase of the 
local oscillator output in the direction necessary to 
maintain phase lock. Once the circuit is Locked to a 
signal. It will remain locked unless the input frequency 
deviates more than ±5% or varies at a rate exceeding 
1/2% of full scale frequency per second. 

4-16. PHASE LOCK LOOP. 

4-17. The phase lock loop will lock to any signal 
which will translate to dc when beat with the local 
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oscillator output, II the instrument is tuned to on odd 
submultiple of the input signal, the phase lock loop 
will lock to it, and the meter circuit will produce a 
reading which is not meaningful. Therefore, all such 
signals must be Inhibited befort reaching the meter. 
The inhibit modulator is preceded by a tuned low pass 
filter. The low pass filter has a cutoff frequency 
equal to Fq\ Wtien the input signal is at Ft> the 
relative gain of the meter and inhibit circuits is such 
that the inhibit amplifier produces the larger voltage, 
causing the comparator to allow the meter to read. 

’ .i* 

4-18. When the instrument is tuned to any odd sub- 
multiple of the Input signal, the output amplitude of 
the inhibit amplifier is less positive than that of the 
meter 'amplifier; and the comparator will not allow 
the meter to indicate a reading If the instrument is in 
TUNE mode. Jf it is in HEAD mode, a false indica- 
tion will read on the meter. Figure 4-2 shows the 
circuit conditions present when the instrument is 
tuned to the input frequency and when it is tuned to the 
tilth submultiple of the input frequency. 

4-19.- METER CIRCUIT. 

4-20. The filtered input signal is applied to the meter 
modulator, which is driven at F-p by a square wave 
from the tocal oscillator. The square wave causes the 
meter modulator to produce half-wave rectification of 
the signal. The dc output of the modulator is amplified 
by the meter amplifier and applied to both the meter 
/ and the comparator. If the MODE switch is in the 
/ TUNE position, the comparator will let the meter in- 
dicate the amplitude c f only the tuned signal. For all 
other signals, the comparator will close a relay and 
y place a short across the meter. If the MODE switch 
Is in the READ position, the inhibit circuit is deacti- 
vated; also, the meter response time is increased by 
a factor of 1,000. 

4-21. DETAILED CIRCUIT DESCRIPTION. 1 

4-22, Refer to Figures 7-2 through 7-6 for the follow- 
ing discussion. 
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4-23. INPUT CIRCUITRY. 

4-24. The preattenuator is comprised of an RC volt- 
age divider and two reed relays. Reed relay A1K1 Is 
energized by -25 V from the RANGE switch on the 
3 pV through 3 mV ranges, routing the input signal 
directly to the preamplifier with no attenuation. On 
the higher ranges, A1K2 is energized, directing the 
slgnalthrough the voltage divider, thus attenuating it 
by 60 dB. 

4-25. The preamplifier provides the signal with 20 
dB of gain and matches the high impedance of the pre- 
attenuator to the much lower impedance of the post 
attenuator. A field effect transistor, A1Q1 is used as 
the input stage of the amplifier because of its low 
noise characteristics and high input impedance. The 
signal is token from the drain of A1Q1 and is further 
amplified by A1Q2 and A1Q3. Feedback from the 
emitter of A1Q2 bootstraps the value of A1R14, the 
drain load of A1Q1. Feedback from the source of 
A1QI bootstraps the Input impedance of the preamp- 
lifier and keeps it at a high level over all ranges of 
inputs. Gain stability and linearity of the circuit are 
maintained by feedback from the emitter of A1Q3. 
A1R10 provides a bias adjustment for the field effect 
transistor, A1Q1. 

4-26, The post attenuator is a precision resistive 
voltage divider that operates as a function of the 
RANGE switch. On the lowest voltage range, the sig- 
nal from the preamplifier is applied through resistor 
S1R1 to the post amplifier, and is not attenuated. The 
reristive divider network attenuates the signal in six 
progressive steps of 10 dB each, for the twelve higher 
ranges. Each of the six steps is used twice (in crin- 
junction with the pre attenuator) to obtain a total signal 
attenuation range of 0 to 120 dB. 

4-27. Figure 7-2 shows the post amplifier which is 
made up of two separate sections, providing a total of 
40 dB of gain. The section Including A2Q1 through 
A2Q4 has a gain of 40 dB. The gain of this section is 




Figure 4-2. Inhibit Circuit Operation 
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1 controlled by feedback applied through A2R6 to the 
base of A2Q2. The second section, including A2Q5 
through, A2Q10, has a gain of 40 dB, controlled by 
feedback through A2R22 to the base of A2Q5. 

4-28. It should be noted that the +45 V is decoupled 
from the +45 V, and that the -25 V is decoupled from 
the -25 V. The decoupling takes place in LC filters 
shown at the left of Figure 7-3. When the A2 board 
is in the instrument, all grounds on the board are 
t common. However, if the board is out of the instru- 
1 ment, there are two separate ground circuits. These 
ground circuits are shown on Figure 7-3 as ^ and 
, being numbered like the pin number to which 
each circuit Is connected. 

4-29. 'The amplitude of the signal at the output of the 
post amplifier is approximately 400 mV RMS, for a 
full scale meter indication. The signal at this point 
is the composite signal which contains the desired 
signal as well as any noise or signals of other fre- 
quencies that may be present. This signal includes 
the noise generated in the 3410A input amplifiers, and 
may vary from 360 mV to 420 mV. If the composite 
signal amplitude becomes greater than approximately 
1, 2 V RMS (10 dB above full scale), the range indi- 
cator circuit will light lamp DS2. 

4-30. When the post amplifier output exceeds 1,2 V 
peak, suppressor diodes A2CR3 through A2CR6 will 
conduct, and apply the signal to A2Q11, where it will 
be amplified. The ac signal will then be converted to 
a positive dc by A2CR7 and filtered by A2C14. This 
dc signal is applied through emitter follower A2Q12 
to a Schmitt trigger circuit, causing A2Q13 to conduct 
and draw current through lamp DS2. The Schmitt 
trigger will remain in this state, lighting the RANGE 
INDICATOR lamp, until the voltage level at the post 
amplifier output drops .below 1.2 V RMS and causes 
, it to switch back to Its original state. 

4-31, The high pass filter has a single-pole roll off 
(6 dB per octave) which is initiated at the tuned fre- 
quency, thus attenuating signals of frequencies below 
Fij>. Selection of a certain frequency range is made 
by switching to one of five capacitors (S2C1 through 
S2C5), selected by the FREQUENCY range switch. 

; The FREQUENCY dial (R2A) is then tuned to the fre- 
quency of interest, establishing the roll off point of 
the filter. 

\ '■ - 1 

4-32. PHASE LOCK LOOP. 

4-33. The heart of the phase lock loop is the voltage 
controlled oscillator, which generates a square wave 
at four times the tuned frequency. The VCO frequency 
may be linearly tunedover a decade range by changing 
the position of the FREQUENCY dial(Rl), consequently 
changing the bias voltage on A3Q17. Range switching 
of the four lower i ’equency ranges is accomplished by 
switching capacitors S2C22 through S2C25 and S2C26 
through S2C29, which are ganged to the FREQUENCY 
range switch. On the highest frequency range, ca- 
pacitors A3C12 and A3C16 provide phase adjusted 
' feedback to sustain oscillations. Resistors A3R44 
and A3R45adjustthe VCOfrequency to track the FRE- 
QUENCY dial indication. A3C14 adjusts the oscillator 
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frequency on the highest range, to compensate for 
stray capacitance. A3Q13 and A3Q14 act as current 
sources for charging S2C22 through S2C29. If the 
VCO does not start oscillating immediately upon turn- 
on, A3QH turns off, turning on A3Q10, This causes 
A3Q13 and A3Q14 to be turned off momentarily. The 
VCO is thus recycled and oscillations should begin. 
Normally, A3Q1I is conducting. 

4-34. The purpose for the VCO frequency being four 
times the tuned frequency is to obtain a 50° phase 
shift through flipflops IC1 and IC2. As shown in Fig- 
ure4-3, the leading edge of every negative pulse from 
the VCO changes the state of first one and then the 
other flip flop. As the time between each posit .ve 
pulse is always the same, a perfect 90° phase shift 
between the local oscillator outputs is assured. 




4-35, One of the local oscillator outputs, a square 
wave at the tuned frequency, is applied through driver 
transistor A3Q19 to the base of the phase lock modu- 
lator, A3Q3. Refer to Figure 4-4 for modulator 
waveforms. The positive half of the square wave 
gates A3Q1 on, and shorts to ground the portion of the 
input signal present at that time. Therefore, only 
during the negative portion of the square wave will 
the input signal be passed tothe phase lock amplifier. 

4-3 
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Figure 4-4. Modulator Waveforms 
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4-36. ThJ phase Iock amplifier 1 b a low pass differ- 
ential amplifier iliat uses feedback to achieve a low 
pass filtering action. The feedback is taken from the 
emitter of A3Q6 and is amplified by A3Q7 and A3Q8 
before being applied to the filter capacitors. This 
feedback network determines the gain with respect to 
frequency, of the phase lock amplifier, therefore 
determining the overall gain of the phase lock loop. 
The output of the phase lock amplifier is applied 
through emitter follower A3Q9 to the bases of A3Q13 
and A3A14, causing the oscillator to shift phase until 
the input to the phase lock amplifier returns to the 
quiescent state. Thus the VCO remains locked to the 
Input signal. Resistor A3R16 adjusts the bias on 
A3Q4A and A3Q4B. 

4-37. INHIBIT CIRCUIT, 

4-38. The inhibit signal is taken from the output of 
the buffer amplifier A3Q1 and A3Q2, and passed 
through the low pass filter. The low pass filter passes 
the signal to which the instrument is tuned, shifts it 
46° in phase, and attenuates it by 3 dB. The filtered 
signal is then applied through a buffer, amplifier, A3 
Q21 and A3Q22, to the inhibit modulator, A3Q23. 
Driver transistor A3Q18 applies a square wave from 
the local oscillator to A3Q23, gating it on during the 
positive half cycle, and off during the negative half 
cycle. When A3Q23 is gated on, the signal is shorted 
to ground. Hence, the signal is passed to the inhibit 
amplifier only during the? negative portion of the square 
wave. The signal and the square wave are 1350 out of 
phase; consequently the signal passed by the modulator 
is a net positive dc, as shown in Figure 4-4, The 
amplitude of this dc signal will be approximately 3d3 
less than the average value of the signal had it been 
perfectly half-wave rectified (as in the meter circuit). 
Thus the inhibit modulator output is a total of 6 dB , 
less than the meter modulator output. This signal is 
then applied to the inhibit amplifier, which has 14 dB 
more gain than the meter amplifier. Therefore, f he 
dc signal applied through emitter follower A4Q10 to 
the comparator is 8 dB greater, than the meter circuit 
signal to the comparator. Under these conditions, the 
Schmitt trigger, A4Q11 and A4Q12, will switch states 
and open relay A4K1, allowing the meter to read. 

i ' 

4-39.' If the instrument is locked to a submultiple of 
the input signal, the Inhibit circuit input to the com- 
parator will be considerably less than the input from 
the meter circuit and will not allow a "read" condition. 
This occurs because the inhibit signal will be attenua- 
ted more than 6 dB by the frequency discriminator and 
inhibit modulator. For example, if the input signal is 
at 5 kHz, and the 3410A is tuned to 1 kHz, the dis- 
criminator will attenuate the 5 kHz signal 14 dB and 
shift it 78° in phase. (Refer to Figure 4-2 for a dia- 
gram of the inhibit circuit operation). This phase 
shift will cause an efficiency loss of 14 dB in the 
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modulator, effecting a total loss of 28 dB, as com- 
pared with the meter circuit output. The inhibit amp- 
lifier will make up cnly 14 dB of the difference; hence 
the comparator will not open the reed relay, * the 
meter will remain inhibited. Resistor A4R2. ,,u6ts 
the bias on A4Q9.4 and A4Q9B, to balance the inhibit 
amplifier. , 

4-40. METERCmcUTT. 



4-41. The high pass filter output is applied through 
buffer amplifier A3Q24 and A3Q25 to the meter mod- 
ulator, A3Q26, A3Q18 drives the modulator at the 
tuned frequency with a square wave from the local 
oscillator. The square wave is 180° out of phase, 
with the tuned signal, affording perfect half wave 
rectification, as shown in Figure 4-4. The rectified 
signal is applied to the meter amplifier, a low pass 
differential amplifier that has a response time of 0, 1 
seconds when the MODE Bwitch is in the TUNE posi- 
tion. WhentheMODE switch is in the READ position, 
the circuit response time is Increased to lOOsecoi. is, 
through use of feedback ampllflcatidnto bootstrap the 
value of filter capacitors A4C19 and A4C20. The 
amplifier output is applied through diode A4CK26 to 
the comparator and through resistors A4R60 and 
A4R61 to the meter, 

4-42. Resistor ^3R55 is adjusted at 600 kHz to cali- 
brate the meter by smoothing the outputs of the inhibit 
and meter modulators. The meter is calibrated at 
400 Hz by A4R61, which adjusts the current to the 
meter. Resistor A4R52 adjusts the bias on A4Q19A 
and A4Q19B to balance the meter amplifier. 

4-43, OUTPUTS. 

4-44. The signal from the connection between pin 3 
of flip-flop IC2 and pin 5 of flip-flop IC1 is appliedto 
the oscillator output terminal, J2. This signal is a 
four volt square wave at the tuned frequency, in phase 
with the input. , 

• * ■ 

4-45. The meter amplifier output is amplified by 
A4Q20, and applied to the recorder output terminal, 
J3. This output may be offset ± 0. 5 V, by adjusting 
resistor R3, which controls the bias on the base of 
A4Q21. 

4-46. POWER SUPPLY. 

4-47. The power supply provides regulated outputs of 
+45V, +30V, and -25V. The positive supply utilizes a 
Darlington configuration series regulator, A4Q1 andQl, 
to maintain output stability. The +45 V is applied to tran- 
sistor A4Q3, which regulates the +35 V output, A4CR12 
is selected to make the +30 V output between +2 . 3 V ar.d 
29.8V. Resistor A4R6adjuste the +45 V output, and as 
a result adjusts the +30V output. The -25V supply oper- 
ates similarly to the +4 5 V supplv, and may be adjusted 
by A4R19. , 
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Table 6-1. Required Test Equipment 



Instrument Type 


Specifications 


Recommended Model 


Electronic Counter 


Frequency Range: 5 Hz to 600 kHz 
Accuracy: ±2 counts 


-hp- Model 5532A 
Electronic Counter 


AC Voltmeter 
Calibrator 


Voltage Range: 3 mV to 3 V 
Accuracy: ± 0. 2% at 400 Hz 


-hp- Model 738BR 
Voltmeter Calibrator 


Test Oscillator 


Voltage Range: 3 mV to 3 V 
Frequency Range: 10 Hz to 600 kHz 
Flatness: ±0.25% 


-hp- Model 652A 
Test Oscillator 


Attenuator 


Attenuation Range: OdB to 60 dB 
Frequency Range: 10 Hz to 600 kHz 


-hp- Model 355D 
Attenuator Set 


Function Generator 


Voltage Range (sine wave): 1 V 
Frequency Range: 45 kHz to 55 kHz 

Sweep Frequency (triangle wave): 
0.025 Hz 

j 


-hp- Model 3 300 A 
Function Generator 
with 3301A plug in 
and -hp-Model 3300 A 
Function Generator 
with 3304A plug in 


AC/DC Voltmeter 


i 

Frequency Range: 10 Hz to 600 kHz 
Voltage Range: DC - 100 mV to 100 V> 
AC- 10 mV to 100 V 
' Accuracy (AC and DC): ±2% full scale 


-hp- Model 427A 
Voltmeter 


bscilloscope 

j ■' 


Bandwidth: 5 Hz to 600 kHz 
Sensitivity: 5 mV/cm 


-hp- Model 140 A 
Oscilloscope with 
1405A plug in 


Terminating 

Resistance 


Feedthrough: 50fi±l% 


-hp- Model 11048B 
Feedthrough 
Termination 


Resistor 


Fxd: 200 KO ± 1% 


-hp- Part No. 
0757-0782 


Extender Board 

ji 


15 pin 


-hp- Part No. 
5060,-0049 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION. 

5-2, This section contains maintenance and service 
information for the -hp- Model 3410A AC Microvolt- 
meter. Included are Performance Checks, Adjust- 
ment and Calibration Procedures, and Troubleshooting 
Infornmtion. 

5- 3. REQUIRED TEST EQUIPMENT. 

6- 4. The equipment needed to perform the checks 
and adjustments in this section is listed In Table 6-1. 
If the recommended model is not available, any in- 
strumenthaving specifications equal to or better than 
those listed in Table 5-1 may be used. 

5-5. PERFORMANCE CHECKS. 

5-6. The Performance Checks are provided as a 
guide for checking the Model 3410A against published 
specifications These checks may be used for in- 
coming inspection, periodic maintenance, and speci- 
fication checks after repair. A Performance Check 
Test Card is provided at the end of tills section for 
recording the results of tne Performance Checks, If 
the instrument fails to meet any of its specifications, 

’ perform the Adjustment and Calibration Procedures. 



NOTE 

Before beginning the Performance 
Checks, mechanically zero the meter 
according to the steps in Paragraph 
3-7. 

5-7. VOLTAGE ACCURACY. 

5-8. This check requires the following test equip- 
ment. Voltmeter Calibrator (-hp- Model 738BR), 
Attenuator (-hp- Model 355D), and a Test Oscillator 
(-hp- Model 652A). 

5-9. Connect the voltmeter calibrator to the 34I0A, 
as shown in Figure 5-1. The test oscillator and 
attenuator shown in the figureiwlll be used later in 
the check. 

5-10. 3 V RANGE. 

a. Set the 3410A controls as follows: 



MODE TUNE 

RANGE 3 V 

FREQUENCY X10 

FREQUENCY Dial 40 



VOLTMETER CALIBRATOR 
hp738BR 




l 



Figure 5-1. Accuracy and Frequency Response Check 
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b. Set the voltmeter calibrator for a 3 V rms 
output at 400 Hz. 

c. If necessary, tune the 3410A FREQUENCY 
dial until the Instrument locks to the signal; 
then place the MODE switch to READ 
position. 

d. Note the 3410A meter Indication; if not with- 
in tolerances listed in Table 5-2, perform 
meter calibration, Paragraph 5-40. Record 
this indication. 

e. Disconnect the voltmeter calibrator, and 
connect the test oscillator and attenuator 
to the 3410A using the 50R oscillator output 
and 600 termination. 

f. Set the attenuator to 0 dB attenuation. Set 
the test oscillator to 400 Hz, and adjust the 
amplitude controls until the 3410A meter 
indication is the same as in step d of this 
paragraph. Set a reference on the test 
oscillator meter and use the amplitude con- 
trol to maintain the set reference whenever 

r the frr^ucncy of the oscillator is varied. 

1 

g. , Repeat step d of this paragraph for frequen- 
cies 60 Hz through 600 kHz, (listed in Table 
6-2) tuning the 3410A to each respective 
frequency. 

h. Set the test oscillator to 10 Hz, and adjust 
oscillator amplitude to . 5 V less than the 
indication in step d. 

I. Tune and lock the 3410A to the 10 Hz, signal. 1 
Note 3410A meter indication; if not within 
tolerances listed in Table 5-2, perform 
meter calibration. Paragraph 5-40. 

6-1*. 3 MV RANGE. 

a. Disconnect the test oscillator and attenuator, 
and connect the voltmeter calibrator to th 

' 3410A. 



b. Set 3410 A controls as follows: 



MODE TUNE 

RANGE 3 MV 

FREQUENCY X10 

FREQUENCY Dial 40 



c. Set the voltmeter calibrator for a 3 mV rms 
output at 400 Hz. 

d. If necessary, tune the 34f0A FREQUENCY 
Dial until the instrument locks to the signal; 
then place the MODE switch to READ position. 

e. Note the 3410A meter indication; if not with- 
in tolerances listed in Table 6-2, perform 
meter calibration, Paragraph 5-40. Record 
this indication. 

f. Disconnect the voltmeter calibrator and 
connect the test oscillator and attenuator to 

' the 3410A 

g. Set the attenuator to 0 dB attenuation. Set 
the test oscillator to 400 Hz, and adjust die 
amplitude controls until the 3410A meter 
indication is same as hi step e of this para- 
graph. Set a reference on the test oscillator 
meter, and use the amplitude controls to 
maintain the set reference whenever the fre- 
quency of Uie oscillator is varied. 

h. Repeat step e of Utls paragraph for frequen- 
cies 60 Hz through 600 kHz, (listed In Table 
5-2) tuning the 3410A'to each respective fre- 
quency. 

i. Set test oscillator to 10 Hz, and adjust amp- 
litude to . 5 mV less than that in step e of this 
paragraph. 

j. Tune and lock the 3410A to the 10 Hz signal. 
Note the 3410A meter indication; if not with- 
in tolerances listed in Table 5-2, perform 
meter calibration, Paragraph 5-40. 



I 



Table 5-2. Meter Tolerances 



3V RANGE 




3 MV 






003 MV 




FREQ. 




FREQ. 




FREQ. 


METER 

INDICATION 




MIN. 


MAX. 


(Hz) 




MAX. 


(Hz) 


MIN. 


MAX. 




2.20 


2.80 


10 


2.20 


2. 80 


25 




3. 10 


' ■ 


2. 91 


3.09 




2.91 


3. 09 






2. 80 


■ ... ; 


2.91 


3.09 




2.91 


3.09 




2.91 


3. 09 


■is 


2.91 


3.09 


IK 


2.91 


3.09 


IK 


2.91 


3.09 


■ 


2.91 


3.09 




2.91 


3.09 


SB 


2.91 


3.09 


■ 


2.85 


3.. 5 




2. 85 


3. 15 




1.90 


2. 80 




2. 85 


3.15 




2. 85 


3.15 


■SB 


1.90 


2. 80 
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5-12. .003 MV RANGE. 

a. Set the 3410A controls as follows: 



MODE TUNE 

RANGE 3 MV 

FREQUENCY X10 

FREQUENCY Dial 40 



b. Set the attenuator to 60 dB attenuation. 

c. Set the test oscillator output to 3 V at 400 Hz. 



d. If necessary, tune the 3410A FREQUENCY 
until the instrument locks to the signal; then 
place the MODE switch to READ position. 

i 

e. Adjust the test oscillator amplitude controls 
until the 3410A meter Indication is the same 
ns in step e of Paragraph 5-11. Set a refer- 
ence on the test oscillator meter, and use 
the amplitude controls to maintain the set 
reference whenever the frequency of the 
oscillator is varied. 

f. Set the test oscillator output attenuator to 
3 mV range. (The signal applied to the 
34|10A will be 3 pV, due to the 60 dB of 
attenuation in the attenuator set). 

K' 

g. Set the 3410A RANGE switch to . 003 mV. 

h. Note 3410A meter indication; If not within 
tolerances listed in Table 5-2, perform 
meter calibration. Paragraph 5-40. 

; f 

i. Repeat step h of this paragraph for frequen- 
cies IK and 50K, (listed in Table 5-2) tuning 
the 3410A to each respective frequency. 

J. Set the teat oscillator to 25 Hz, and adjust 
the oscillator amplitude to . 5 mV less than 
that in step e of this paragraph. (The signal 
applied to the 3410A will be 2. 5 pV, due to 
the 60 dB c* attenuation in the attenuator set). 
Set a refer >ce on the meter of the test 
oscillator, and use the amplitude controls 
to maintain the set reference whenever the 
frequency of the oscillator is varied. 

k. Tune and lock the 3410A to 25 Hz signal. 
Note the 3410A meter indication; If not within 
tolerances listed in Table 5-2 perform meter 
calibration. Paragraph 5-40. 



Model 3304A), Auxiliary Plug-in (-hp- Model 3301), 
AC-DC Voltmeter (-hp- Model 427A, and 50D Feed- 
through Termination (-hp- Model 11048B). 

6-15. PULL-IN CHECK. 

a. Connect 3410A OSC OUT terminal to the 
electronic counter, 

b. Set 3410A controls as follows: 



MODE TUNE 

RANGE IV 

FREQUENCY . . X1K 

FREQUENCY Dial 10 



c. Adjust the 3110A FREQUENCY dial until 
the electronic counter indicates 10 kHz. 

Do not readjust the 34 10A frequency controls. 

d. Disconnect the 3410A from the electronic 
counter, and connect the SOD output of the 
test oscillator to the counter. (Connect a 
SOD feedthru termination, -hp- Model 11048B 
between instruments). Set the test oscillator 
output to 1 V. 

e. Adjust the frequency of the test oscillator 
until electronic counter indicates 9. 4 kHz. 
Do not readjust thetcstoscillator frequency 
controls. 

f. Disconnect the test oscillator from the 
electronic counter, and connect the test 
oscillator to the 3410A input. 

g. The 3410A should lock to the signal and the 
meter should indicate approximately 1 V. 
Thi6 verifies a phase lock pull in range of 
1% of full scale frequency. 

h. Disconnect the test oscillator from the3410A. 
Set the FREQUENCY dial to 15. The counter 
indication should be 15 kHz ± 6 kHz. 

i. Set the FREQUENCY dial to 50. The counter 
should read 50 kHz ± 6 kHz. 

5-16. TRACKING CHECK. 

a. Connect two function generators, the elect- 
ronic counter and the ac voltmeter as shown 
in Figure 5-2. (Note that function generator 
"A" is set up for external frequency control, 
using output of function generator "B"). 



1. Repeat step k of this paragraph for frequen- 
cies luO Hz, 100 kHz and 600 kHz. (listed 
in Table 5-2) tuning the 3410A to each re- 
spective frequency. 



PHASE LOCK RANGE CHECK. 



1 5-14. This check requires the following test equip- 
ment: Test Oscillator (-hp- Model 652A), Fdectronics 
,i Counter (-hp- Model 5532A), Two Function Generators 
(-hp- Model 3300A), Sweep-Offset Plug-iij (-hp- 

( C1825-1 '' 



b. Set function generator "A" for 1 V sine wave 
output, as monitored on the ac voltmeter. 

c. Set the amplitude of function generator "B ,r 
to minimum. Adjust the negative dc offset 
(on plug-in) to obtain a frequency of 50 kHz 
from function generator "A", as monitored 
on the electronic counter. 

d. Set function generator "B" for a triangle 
wave output at . 025 Hz. Monitor generator 
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"A” output with the electronic counter, and 
adjust the triangle wave amplitude (generator 
"B") until function generator "A" is sweeping 
from 47 kHz to 53 kHz, A full sweep cycle, 
from 47 kHz to 53 kHz and back to 47 kHz, 
requires 40 seconds. The frequency thus 
changes 12 kHz in 40 seconds or 300 Hz in 
one second. This is equal to 0. 5% of full 
scale per second. 

e. Set 3410A controls as follows: 



MODE TUNE 

RANGE IV 

FREQUENCY X1K 

FREQUENCY Dial 50 



f. Connect the 3410A to the output of function 
generator "A", This test verifies that the 
3410A will track ± 5% cf full scale frequency 
at a rate of 0. 5% of full scale per second. 

5-17. INPUT IMPEDANCE CHECK. 

5-18. This check requires the following test equip- 
ment: Test Oscillator (-hp- Model 652A), 50R Feed- 
through Termination (-hp- Model 11048B), 200 kR 
± 1% Resistor (-hp- Part No. 0757-0782). 

5-19. RESISTANCE CHECK. 

a. Connect the 50R output of the test oscillator 
,, to 3410A using a 50R feedthrough termination. 



Model 3410A 

b. Set the 3410A controls as follows: 



MODE TUNE 

RANGE IV 

FREQUENCY . . XIO 

FREQUENCY Dial 40 



c. Set die test oscillator for a full scale meter 
deflection of die 3410A at 400 Hz. If neces- 
sary, tune die 3410A FREQUENCY dialuntll 
the instrument locks to die signal; Uicn place 
the MODE switch to READ, Record die 
indication. 

d. Connect a 200 kR resistor between die test 
oscillator and the 3410A as shown in Figure 
5-3. 

e. The 3410A meter indication should not drop 
more than one small division from full scale. 
This verifies an input resistance of 10 MR. 

5-20. CAPACITANCE CHECK. 

a. Connect the test oscillator (terminated in 
50R) and a 200 kR resistor to 3410A as shown 
in Figure 5-3. Insert die resistor lead 
directly into the BNC connector on die 3410A, 
and connect the ground lead to die outer 
shield of die connector. Do not use an adap- 
ter, as it would add Input capacitance. The 
50R termination should be as close as possi- 
ble to the 200 kR resistor. 
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Figure 5-2. Tracking Check 
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Figure 5-3. Input Impedance Check 



b. Set the 34I0A controls as follows: 

MODE TUNE 

RANGE 1 MV 

FREQUENCY X10 

FREQUENCY Dial 40 

c. Set the test oscillator for a full scale meter 
deflection of the 3410A at 400 Hz. If 
necessary, tunc the 3410A FREQUENCY dial 
until the instrument locks to the signal; then 
place the MODE switch to READ. 

d. Increase the frequency of the test oscillator 
to 40 kHz; tune and lock the 3410A to the 
40 kHz signal. The 3410A meter indication 
should be 0. 707 mV or greater, verifying an 
input capacitance of 20 pF or less on the 

I mV range. , 

e. Set Jhe 3410A controls as follows: 



MODE TUNE 

RANGE 01 V 

FREQUENCY X10 

FREQUENCY DiaL 40 



f. Set the test oscillator for a full scale meter 
deflection of the 3410A ot 400 Hz. If neces- 
sary, tune the 3410A FREQUENCY dial until 
the instrument locks to the signal; < then place 
the MODE switch to READ. 

g. Increase the frequency of the test oscillator 
to 80 kHz; tune and lock the 3410A to 80 kHz 
signal. The 3410A meter Indication should 
be 7. 07 mV or greater, verifying an input 
capacitance of 10 pF or less on the 10 mV 
range, 

5-21. LOCAL OSCILLATOR OUTPUT. 

f ! 

5-22. This check requires the following equipment: 
Oscilloscope (-hp- Model 140A/1405A), 10:1 Probe 
{-hp- Model 10001A). 

J 

a. Set the 3410A controls as follows: 



MODE TUNE 

RANGE 3 V 

FREQUENCY X10K 

FREQUENCY Dial . . . 50 



b. Connect the OSC OUT to the oscilloscope, 
using the 10:1 probe. The observed square 
wave should be greater than four volts peak 
to peak, 

5-23. ADJUSTMENT AND 

CALIBRATION PROCEDURES. 

5-24. The following paragraphs contain a complete 
adjustment and calibration procedure for the 3410A. 
This procedure should be performed only if it has 
been determined by the Performance Checks that the 
instrument is not operating within specifications. 
Figure 5-4 shows the location of all internal adjust- 
ments and test points. 

NOTE 

Before beginning the Adjustment and 
Calibration Procedure, mechanically 
zero the meter according to the steps 
in Paragraph 3-7. , 

5-25, COVER REMOVAL. 

5-2fi. To remove the top or bottom cover, remove 
the two screws from the back of the cover, slide it 
about 1/2 inch to the rear, and lift it off. To remove 
a side cover, remove the four screws from the cover, 
and lift it off. To replace either cover, reverse the 
removal procedure. 

5-27. POWER SUPPLY VOLTAGE ADJUSTMENT. 

5-28, This adjustment requires a DC Voltmeter (-hp- 
Model 427A). 

a. Connect a dc voltmeter to A4TP3. 

b. Adjust A4R6 for an indication of +45 V ± 0. 5V 
on the dc voltmeter. 

c. Connect the dc voltmeter to A4TP2, The 
voltmeter should indicate between +28.5Vand 
+29. 8V, If not, A4CR12 should be replaced. 
More than one diode may have to be tried to 
get the proper voltage range. 

d. Connect the dc voltmeter to A4TP1, 
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e. Adjust A4R19 for a dc voltmeter indication 
of -24. 8V ± 0. IV. 

f. If instrument is operated from high or low 
line (102V to 128V for 115V line, 204V to 
356V for 230V line), the test point readings 
in the above steps should remain within 
tolerances. 

5-29. PREAMPLIFIER BIAS ADJUSTMENT. 

5-30. This adjustment requires a DC Voltmeter 
(-hp- Model 427A). The bottom cover and side cover 
adjacent to the INPUT jack must be removed. The 
shield over the preamplifier board must be removed 
to perform this adjustment. To remove the shield, 
remove the four screws in the top and bottom of the 
shield and lift it off through the side of the Instrument. 
Replace the shield when the adjustment is completed. 

a. Connect the dc voltmeter to A1TP1. 

NOTE 

This is a sensitive adjustment, 
and 30 seconds should be allowed 
between adjustments. 

b. Adjust A1R10 for a dc voltmeter indication 
of +5. 5V±0.5V. 



5-31. PHASE LOCK AMPLIFIER BALANCE 
ADJUSTMENT. 



5-32. This adjustment requires a DC Voltmeter 
(-hp- Model 427A). 

a. Set the 3410A FREQUENCY range switch to 
X100 range and the voltage RANGE switch 
to the 3 V range with no input signal. 

b. Measure the voltage at A3TP1 and A3TP2, 
referenced to circuit ground. 



NOTE 

Do not attempt to make a differ- 
ential measurement between A3TP1 
and A3TP2 with a power line oper- 
ated voltmeter because of grounding 
problems. Adjust A3R15 until 
A3TP1 and A3TP2 are within . IV 
of each other. Allow two minutes 
for the voltages at A3TP1 and 
A3TP2 to stabilize. The normal 
range of voltages at A3TP1 and 
A3TP2 when balanced is from 
+2. 5V to +3. 2V. 
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5-33, METER MECHANICAL ZERO ADJUSTMENT. 

5-34. The 3410A meter is properly zero-set when 
the meter pointer rests over the zero mark, with the 
instrument in normal operating position at normal 
operating temperature and turned off. Adjust zero- 
set as follows to obtain maximum accuracy and 
mechanical stability; 

a. Turn the instrument on and allow it to oper- 
ate for 20 minutes to ensure that the meter 
movement reaches normal operating temp- 
erature. 

b. Turn the instrument off and allow at least 
one minute for all capacitors to discharge. 

I 

c. Rotate the mechanical zero adjustment screw 
clockwise until the pointer is left of zero and 
moving upscale toward zero. Stop when the 
pointer is exactly on zero; if the pointer 
overshoots, repeat this step. 

d. When the pointer is exactly over zero, rotate 
the adjustment screw slightly counterclock- 
wise to relieve tension oil the pointer sus- 
pension. If the pointer moves to the left, 
repeat the procedure, but make the counter- 
clockwise rotation less. 

5-35, METER AND INHIBIT AMPLIFIER BALANCE 
Adjustments. 

5-36. This adjustment requires a DC Voltmeter 
(-hp- Model 427A). 

a. Set the MODE switch to READ position. 

b. Connect the dc voltmeter to A4TP4. 

c. Adjust A4R26 for an indication of +12V ± 0. 5 V 
on the dc voltmeter. This assures that A4Q 11 
is not conducting, so that the measurement 
made in the following step will be accurate. 

d. Adjust A4R52 for an indication of zero on the 
3410A meter. 

e. Connect the dc voltmeter to A4TP5; the volt- 
meter should indicate +15V ± 0. 5 V. Record 
the indication. 

f. Connect the dc voltmeter to A4TP4. 

g. Adjust A4R26 for a dc voltmeter indication 
that is 0. 8 V less than that obtained in step 
e of this paragraph. 

NOTE 

Do not attempt to make a differen- 
tial measurement between A4TP4 
and A4TP5 with a power line oper- 
ated voltmeter because of grounding 
problems. 



5-37. VCO FREQUENCY CALIBRATION. 

5-38. This adjustment requires an Electronic Counter 
(-hp- Model 5532A), 

a. Connect an electronic counter to the 3410A 
oscillator output. 

b. Set the 3410A controls as follows; 



MODE TUNE 

RANGE ... IV 

FREQUENCY X100 

FREQUENCY Dial 60 



c. Adjust A3R44 for an electronic counter indi- 
cation of 6 kHz ± 180 Hz. 

d. Set the 3410A FREQUENCY dial to 5. 

e. Adjust A3R45 for an electronic counter indi- 
cation of 500 Hz ± 50 Hz, 

NOTE 

The 500 Hz calibration interacts 
with the 6 kHz calibration. There- 
fore, it may be necessary to repeat 
the two adjustments to bring both 
endfrequencies within specifications, 

NOTE 

If difficulty Is encountered in making 
this adjustment, measure the voltage 
at the center terminal of the FRE- 1 
QUENCY dial potentiometer and 
preset A3R44 for a +38V reading at 
6 kHz dial setting. Then preset 
A3R45 for 46V at 500 Hz dial setting. 

Then repeat steps c throu^i e, 

f. Set the FREQUENCY switch to X10K, and set 
the FREQUENCY dial to 60. 

g. Adjust A3C14 for an electronic counter indi- 
cation of 600 kHz ± 5%. 

5-39. METER CALIBRATION. 

5-40. This adjustment requires a Voltmeter Cali- 
brator (-hp- Model 738BR) and a Test Oscillator 
(-hp- Model 652A). 

a. Connect the -hp- Model 738BR voltmeter 
calibrator to Model 3410A. 

b. Set the 3410A controls as follows: 



MODE TUNE 

RANGE 3 MV 

FREQUENCY X10 

FREQUENCY Dial 40 



c. Set the voltmeter calibrator for a 3 mV rms 
output at 400 Hz. 
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d. If necessary, tune the 3410A F r i£QUENCY 
dial until tlie instrument locks to tlie signal; 
then place the MODE switch to READ position. 

e. Adjust A4R61 for a 3410A meter indication 
of 3. 0 mV, 

f. Disconnect the -hp- Model 738BR voltmeter 
calibrator' and connect the 60 ohm output of 
the Model 652A Test Oscillator to the 3410A, 
Set the Test Oscillator to 400 Hz and adjust 
the amplitude controls until the 3410A meter 
indicates 3, 0 mV. Set a reference on the 
Test Oscillator meter, and use the amplitude 
control to maintain the set reference when- 
ever the frequency of the oscillator Is varied. 

g. Set tire Test Oscillator to 50 Hz, 300 Hz, and 
600 Hz, tuning the 3410A to each respective 
frequency. If the meter Indication for each 
frequency is not between 2, 91 and 3. 09 ad- 
just A4R61 to split the difference in error 
across the X10 frequency range. 

6-41. 600 kHz METER ZERO. 



, 5-42. This adjustment requires a DC Voltmeter 
(-hp- Model 427A). 

a. Set the 3410A MODE switch to READ position, 

1 VOLTAGE range to the 3 mV, and the FRE- 
QUENCY controls to 600 kHz with no input 
signal, 

b. Adjust A3R55 for a zero indication on the 
meter. 

c. Set the 3410A to TUNE mode and check the 
voltages at A4RP4 and A4TP5 for the same 
voltage relationship as in the Meter and 
Inhibit Amplifier Balance Adjustment (app. 

. 8 V higher at A4TP5 than A4TP4). 

d. If the A4TP4 and A4TP5 voltage relationship 
is not the same as stated in step c, slightly 
readjust A3R55 for the . 8V ± . 2V reading 

e. Check the zero at 300 kHz and split the error 
with A3R55 and still maintain approximately 
. 8V higher at A4TP5 than at A4TP4. 

5-43. POST AMPLIFIER RESPONSE. 



6-44. This adjustment requires a Test Oscillator 
(-hp- Model 652A). 

a. Set the 3410A controls as follows: 



MODE TUNE 

RANGE , 3 MV 

FREQUENCY . . . X10 

FREQUENCY Dial 40 



b. Set the Test Oscillator for a 3 mV output at 
400 Hz. 



Model 3410A 



c. Connect the Test Oscillator to the 3410A 
input using a 50 ohm load. 

d. Adjust the oscillator output for a 30 mV read- 
ing on the 3410A and set a reference on the 
Test Oscillator, 

e. Set the frequency controls on both instru- 
ments to 300 kHz. The 3410A meter should 
indicate between 2. 85 mV and 3. 15 mV. 

f. Set the frequency controls on both Instruments 
to 600 kHz. The 3410A meter should indi- 
cate between 2. 85 mV and 3. 15 mV, 

5-45, The response at both 300 kHz and 600 kHz may 
be increased by decreasing the value of A1C1*. The 
change at 600 kHz Is greater than that at 300 kHz. 
Additional response increase at 600 kHz may be ob- 
tained by decreasing the value of A1C10*. 

5-46. PREATTENUATOR FLATNESS ADJUSTMENT. 

5-47. This adjustment requires a Test Oscillator 
(-hp- Model 652A) and a 50R feedthrough termination 
(-hp- 11048B). 

a. Connect the 50R output of Test Oscillator to 
3410A using the 50R feedthrough termination, 
(-hp- 

b. Set the 34 10A controls as follows: 



MODE TUNE 

RANGE . 3 MV 

FREQUENCY . X10K 

FREQUENCY Dial 60 



c. Set the Test Oscillator to 600 kHz and set 
the output attenuator to the 3 mV range. 
Adjust the oscillator amplitude controls for 
a 3 mV output on the oscillator meter, 

d. If necessary, tune the 3410A FREQUENCY 
dial until Instrument locks to signal; then 
place the MODE switch to READ position. 

I 

e. Adjust the Test Oscillator amplitude controls 
for a 3410A meter indication of 3 mV, 

f. Set the 3410A RANGE switch to 3 V and set 
the Test Oscillator output attenuator to 3 V. 
Do not readjust Test Oscillator amplitude 
controls. 

g. Adjust A1C2 for a 3410A meter indication 
of 3 V. 

h. Check the ranges 1 V through . 01 V. If, 
on any range, the error on 3410A is greater 
than ± 5% of F. S. , split the error using 
A1C2. 

I. Repeat steps c through h at 300 kHz and 50 
kHz (5 X10K), If any error on the 3410A is 
greater than ± 5% of F. S. , split the error 
using A1C2 among all ranges and frequencies. 
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5-48. TROUBLESHOOTING PROCEDURES. 
5-49. FRONT PANEL TROUBLESHOOTING. 



5-51. REPAIR PROCEDURES. 

5-52. 'PROCEDURE FOR REPLACING R1 AND R2. 



5-50. Refer to Figure 5-5, Front Panel Trouble- 
shooting Tree, and Figure 4-0, Simplified Block 
Diagram, for this procedure; which Is applicable when 
it Is not possible to obtain a meter indication on the 
3410A. 

0 Apply an input signal equal to full scale on 
an upper 3410A voltage range. Downrange 
the 3410A voltage RANGE switch 20 dB be- 
low the Input signal level. The RANGE 
INDICATOR should glow. If not, trouble- 
shoot the Input Circuit, Paragraph 7-6. (7) 

If tho RANGE INDICATOR does light, switch 
out the Inhibit Circuit by placing the MODE 
switch in READ position. Try to obtain a 
meter indication by slowly tuning the fre- 
quency dial back and forth. 

If the meter responds to the signal, there 
is trouble In the Inhibit Circuit. Refer to 
Paragraph 7-14. 

If there Is no meter deflection, connect on 
electronic counter or oscilloscope to the 
OSC OUT Jack on the 3410A rear panel. 
Observe the counter or oscilloscope while 
varying the frequency around the Input fre- 
quency. The Local Osc 11,1a tor should lock to 
the input. 

If the 3410A locks to the input signal, there 
Is trouble in the Meter Circuit. Refer to 
Paragraph 7-16. 

If the 3410A will not lock to the input signal, 
there is trouble in the Phase Lock Loop. 
Refer, to Paragraph 7-10. 



5-53. DISASSEMBLY OF 3410A. 

1. Remove all covers. 

2. Remove left side gusset (side gusset near the 
frequency tuning dial). 

3. Remove screw holding meter trim on right 
side gusset and slide off meter trim (refer 

to Figure 6-1 in Operating and Service Manual). 

4. Replace left side gusset with sufficient screws 
to hold the left side gusset and bracket for R1 
and R2 in pLace. 

5- 54. CALIBRATING DIAL TO Rl. 

1. Loosen set screws number 1 and 2 on collar 
of dial assembly. 

2. Rotate dial to 60 and adjust resistance of Rl 
between contacts 3 and 4 for approximately 
700 ohms (shaft at the real* of potentiometer 
is a convenient place to rotate Rl). Tighten 
set screw number 1. 

3. Rotate dial to 25 and check resistance be- 
tween contacts 3 and 4. Resistance should 
read between 6 K and 6. 2 K. 

6- 55. CALIBRATING DIAL TO R2. 

1. Loosen set screws 5 and 6 on forward coup- 
ler connecting Rl to R2, 

V 

2. Rotate dial to 5 and adjust resistance of R2 
between contacts 7 and 8 for 33 K (shaft 
coupler on R2 is a convenient place to rotate 




INITIAL CONDITIONS: 



MODE Switch .... 




FREQ Dial 




FREQUENCY. . . . 


X10 


VOLTAGE RANGE . 




Input Signal 


. IV rms, 400 ] 




Figure 5-5, Front Panel Troubleshooting 
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R2). Tighten either set Bcrcw 5 or 6, which- 
ever Is convenient. 

3. Rotate dial to extreme CCW position. Set 
screw 1 should hit the upper stop (0). 

4. If set screw 1 does not hit the upper Btop (0), 
loosen set screw tightened In step 2 and ro- 
tate dial until It hits the stop. Then tighten 
either set Bcrew 6 or 6, whichever Is con- 
venient. Recheck the resistance between 
contact 7 and 8 for 20. 4 K to 30. 6 K on 5 on 
dial. If out of test limit, replace R2. 

5. Tighten set screws 5 and 6. 

t ! 

5- 66. REASSEMBLY OF 3410A. 

1. Remove left side gusset being held on by a few 
screws. 

2. Replace meter trim by sliding It over meter 

and replace screw holding the meter trim to 
right side gusset. , 

3. Replace the left side gusset and replace all 
screws holding the left side gusset. 

4. Replace all covers. ' 

6- 67. SERVICING ETCHED CIRCUIT BOARDS. 

5-68. The Model 3410A contains four plated-through, 
double-sided, etched circuit boards. When working 
on these boards, observe the following rules to pre- 
vent damage to the circuit board or components ; 

a. Use a low-heat (25 to 50 watts) soldering 
iron with a 'small tip, 

b. To remove a component, clip a heat sink 
(long nose pliers, commercial heat sink 
tweezers, etc. ) on the component lead as 
close to the component as possible. Place 



the soldering iron directly on the component 
lead, and pull up on the lead, If a component 
Is obviously damaged or faulty, clip the leads 
close to die component, mid remove the leads 
from the board. 

ronrmrmvj 

•caution} 

ajuuuuuuuuuo 

EXCESSIVE OR PROLONGED HEAT 
CAN LIFT THE CIRCUIT FOIL FROM 
THE BOARD OR CAUSE DAMAGE TO 
COMPONENTS. 

c. Clean the component lead holes by heating 
the solder in the hole, quickly removing Uie 
soldering Iron, mid inserting a pointed, non- 
metallic object such as a toothpick. 

d. To mount a new component, shape the leads 
and Insert them In the holes. Clip a heat 
sink on the component, heat with the solder- 
ing Iron, and add solder as necessary to ob- 
tain a good electrical connection. 

6-60. SERVICING ROTARY SWITCHES. 

5-61. The Model 3410A contains two rotary type 
switches; FREQUENCY and RANGE, When working 
on these switches, observe the following rules: 

a. Use a low heat (26 to 60 watts) soldering 
iron with a small tip. 

b. When replacing components, attempt to 
dress them as nearly to their original align- 
ment as possible, 

c. Clean excessive flux from the connection and 
adjoining area. 

i 

d. After cleaning the switch, apply a light coat 
of lubrlplate to the switch detent balls. DO 
NOT apply lubricant to switch contacts or 
allow lubricant to contaminate components. 



COMPONENT 

A2C1* 



Table 5-3. Factory Selected Components 



MOST COMMON -.VALUE 
,■ 1000 pF 



EFFECT UPON CIRCUIT 

Decrease value to Increase broadband response 



Decrease value to Increase 600 kHz response 
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PERFORMANCE CHECK TEST CARO 



Hewlett-Packard Model 3410A 
AC Micro voltmeter 
Serial No, 



Tests performed by 
Date “ 



1 . ACCURACY At® FREQUENCY RESPONSE: 
3V Range 
10 Hz 
60 Hz 
400 Hz 
1 kHz 
10 kHz 
100 kHz 
600 kHz 



10 Hz 
60 Hz 
400 Hz 
1 kHz 
10 kHz 
100 kHz 
600 kHz 



METER INDICATION: 



. 003 mV Range 



25 Hz 
100 Hz 
400 Hz 
1 kHz 
50 kHz 
100 kHz 
600 kHz 



2. PHASE LOCK RANGE: 
Pull In 
Tracking 

I 



, I 

3. INPUT IMPEDANCE: 

) 

Resistance 

Capacitance 




t% full scale 
5% full scale at 0. 5% 
full scale per second 



10 MO or greater 

20 pF or less, . 003 mV to 3 mV 

10 pF or less, 10 mV to 3 V 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2, ThiB section contttlnB Information for ordering 
replacement parts. Table 6-1 lists parto in alpha- 
meric order of their reference designators and indi- 
cates the description, -hp- part number of each part, 
together with any applicable notes, and provides the 
following: 

,t 

a. Total quantity used in the instrument (TQ 
column). The total quantity of a part is given 
the first time the part number appears. 

b. Descriptions of the part. (See llti. of abbrevia- 
tions below, ) 

c. , Typical manufacturer of the part in a five- 

dlgk code. (See Appendix Aforlist of manu- 
facturers. ) Parts that are manufactured by 
Hewlett-Packard are Identified by the abbrev- 
iation -hp-. 

y I 

d. Manufacturer’s part number. 



6-3, Figure 6-1 illustrates the modular cabinet parts, 
and Figure 6-2 Illustrates the replaceable mechanical 
parts used in the 3410A. Miscellaneous parts are 
listed at the end of Table' 6-1, 

6-4. ORDERING INFORMATION. 

6-6. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office. 
(See Appendix B for list of office locations.) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers, 

6-6. NON-LISTED PARTS. 

6-7, To obtain a part that is not listed, include: 

* 

a. Instrument model number. 

b. Instrument serial number, 

c. Description of the part. 

d. Function and location of the part, 



A • a. ably 

B . « motor 

Bt » battery 

C » capacitor 

CR * diode 

DL « delay line 

DS ■ lamp 

, £ » mlac electronic part 



Ag 


■ sUver 


At 


■ aluminum 


A 


• ampere 's) 


Au 


* gold 


C 


• capacitor 


cer 


* ceramic 


coef 


■ coefficient . 


com 


* common .1 


comp 


« composlUon 


conn 


■ connection 


dep 


» deposited 


DPDT 


* double-polo doutie- 
thrOw 


DPST 


• double-pole single- 
throw 


elect > 


■ electrolytic 


enca'p 


■ encapsulated 


F 


- farad (s) 


FET, 


■ field effect transistor 


fxd ; 


* fixed 


GoAs 


• gallium arsenide 


GHz 


» gigahertz ■ 10+® hertz 


gd 


• guard (ed) 


Ge 


» germanium 


grd 


• ground (ed) 


H 


1 ■ hemV (tes) 


Hg 


■ mercury 


Rz 


* hertz (cycle (s) per 



second) 



»t, i 



F 


• fuse 


FL 


* filter 


HR 


« heater 


IC 


• integrated circuit 


J 


• )iilc 


IC 


* relay 


L 


• Inductor 


M 


• meter 



ID 


• inside diameter 


Impg 


• Impregnated 


Incd 


• Incandescent 


Ins 


« insulation (ed) 


kn 


• ktlohm (s) » 10* 3 ohms 


kHz 


■ kilohertz » 10*® hertz 


L 


• Inductor 


lltl 


• linear taper 


log 


■ logarithmic taper 


m 


» mtUt - 10* 3 


mA 


■ mllllampere (s) ■ 10" 3 
amperes . 

» megahertz * 10*° hertz 


MHz 


un 


• megohm (s) - 10*8 ohms 


met flm 


■ metal film 


mfr 


■ manufacturer 


mtg 


« mounting , 


mV 


■ millivolt (s) « 10’ J volts 


P 


« mlcrJ » 10’8 . 


pv 


• microvolt (s) • 10"“ volts 

• Mylar ® 


my 


nA 


• nanoampere (s) • 10* B 
amperes 


NC 


• normally closed 


Ne 


• neon 


NO 


• normally open 


NPO 


« negative positive zero 
(zero temperature co- 
efficient) 


® Dupont de Nemours 



DESIGNATORS 

MP « mechanical part 

P ■ plug 

Q « translator 

OCR * transistor-diode 

R * resistor 

RT ■ thermistor 

8 • switch 

T * transformer 

ABBREVIATIONS 

ns « nanosecond (s) « i0‘° 

seconds 

nsr « not separately replace- 

able 



n 


• ohm (s) 


obd 


• order by description 


OD 


• outside diameter 


P 


• peak 


pc 


• printed clltull 


pF 


■ picofarad (a) ■ 10’ 13 
farads 


ply 


• peak Inverse voltage 


p/o 


* part of 


pos 


- position (s) 


poly 


■ polystyrene 


,-ot 


• potentiometer 


P-P 


• peak-to-peak 


ppm 


■ parts per million 


prec 


■ precision (temperature 
coefficient, long term 


1 


stability, and/or tol- 
erance) 


R 


• resistor 


Rh 


* rhodium 


rms 


■ root-mean-square 


rot 


• rotary 


Sc 


• selenium 


sect 


• section (s) 


SI 


• silicon 



TC ■ thermocouple 

V « vacuum tube, neon 

bulb, photocell, etc. 
W * cable 

X « socket 

XDS « lampholder 

XF - fuseholder 

Z - network 



si • slide 

SPDT « single-pole double- 
throw 

SPST » single-pole slnglo- 
ihrow 

Ta « tantalum 

TC - temperature coefficient 

Ti.-’j • titanium dioxide 

tog - toggle 

tol » te'e ranee 

trim » trimmer 

TSTR •Iratslstor 

V - vr'.i (s) 

vacw « alternating current 

working voltage 
var * variable 

vdew ■ direct current working 

voltage 

W . watt <s) 

w/ . with 1 

wlv « working inverse voltage 

w/n ■ without 

ww « wlrcwound 

• » optimum value selected 

at factory, average 
value shown (]»rt may 
be omitted) 

'* * no standard type num- 

ber assigned (selected 
or special type) 
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INDEX 

NO. 





-hp- 

PART NO. 




5060 

5020 

03410 

5060 

5060 

5000 

5060 

5000 

1490 

5040 

5040 

03410 

03410 - 

5020 - 



0718 

0701 

00202 

0703 

0703 

0703 

0728 

0717 

0032 

0700 

0697 

04301 

00201 

5367 






DESCRIPTION 



Top Cover Assembly 
Cab Spacer-Half Mod. 
Panel-Rear 
Frame Assembly 
Frame Assembly 
Side Cover 

Foot Assembly-Half Mod 
Bottom Cover 
Stand Tilt 
Hinge 

Extender- Meter Case , 
Panel-Insert 
Panel- Front 
Meter Trim-Half Mod 



F^-ure 6-1. Modular, Cabinet Parts 



01825-1 














INDEX 

NO. 





-hp- 

PAET NO. 




03410 

0360 

1205 

1205 

03410 

03410 

1500 

1500 

03410 

1500 

0370 

03410 

03410 

5040 

5040 

5040 

1400 

03410 

03410 

0340 

5040 

0370- 



-00105 

-1327 

-0008 

-0007 

-01201 

-00102 

-0005 

-0004 

-21201 

-0051 

-0028 

-04001 

-00101 

-0235 

-0234 

-0601 

-0084 

-00103 

-00106 

-0060 

-0425 

-0112 









DESCRIPTION 



Chassis-Rear 

Terminal Board 

Heat Dissipator 

Heat Dissipator-Nut 

Bracket Guide 

Deck-Rear 

Coupler- Hub 

Coupler-Insulator 

Bracket- Pot Mtg. Freq. Contr. 

Ball Drive 6:1 

Knob- 1 In. 

Dial -Frequency 
Deck- Front 
Lamp Holder- Base 
Lamp Holder-Lens 
P. C. Board Guide 
Fuse Post 
Chassis-Preamp 
Shield 

Insulator- Feed Thru 
Washer Insulator 
Knob-Bar 



Figure 6-2. Mechanical Parts 



01825-1 

















Section VI 



Model 34 10 A 



Table 8-1. Replaceable Parts 



REFERENCE 


-hp- 




TQ 


DESCRIPTION 






DESIGNATOR 


PART NO. 




MFR. 


MFR. PART NO. 


Al 


03410-66501 




1 


Assembly; Preamplifier Board, includes; 


-hp- 












Cl thru C15 LI thru L2 

CRl thru CR4 QlL\ruQ3 

Kl thru K2 RlthruR21 






A1C1 


0150-0096 




1 


C; fxd cer 0. 05 pF +80% -20% 100 vdcw 


72982 


845-X5V-503Z 


A1C2 


0132-0003 




I 


C; var 0.7 to 3 pF 


729B2 


535-016-4R 


A1C3 


0140-0179 




1 


C: fxd mica 1000 pF ±2% 


04062 


RDM19F102G3C 


A1C4 


0140-0156 




1 


C; fxd mica 1600 pF ±2% 1 


04062 


RDM19F152G3C 


A1C5, A1C6 


0150-0093 




4'' 


C; fxd cer 0.01 pF +80% -20% 100 vdcw 


91418 


TA obd 


AIC7 


0160-0170 




1 


C; fxd cer 22 pF +80% -20% 25 vdcw 


56289 


5C9BS-CML obd 


A1C8 


0180-0224 




2 


C: fxd AI elect 10 pF +75% -10% 15 vdcw 


56289 


D32441 


A1C9 


0180-0354 




4 


C: fxd Ta elect 40 pF ±5% 10 vdcw 


56289 


150D406X5010B2 


A1C10, A1C11 


0140-0198 




2 


C; fxd mica 200 pF ±5% 


04062 


RDM16F201J3C 


A1C12 


0180-0224 




i 


C: fxd Al elect 10 pF +75% -10% 15 vdcw 


56289 


30D106G015BA4 


A1C13, A1C14 


0180-0 ICO 




9 


C: fxd Ta elect 4. 7 pF ±10% 35 vdcw 


56289 


150D475X9035B2 


AIC15 


0180-0060 




1 


C; fxd Al elect 200 pF +75% -10% 3 vdcw 


56289 


30D207G003CC2- 














DSM 


A1CR1, A1CR2 


1901-0025 




22 


Diode; Si breakdown 100 wiv 15 pF 100 rnA 


82219 


D3072 


AICR3, A1CR4 


, 1901-0044 




2 


Diode: Si 20 mA/+i V: 10 NA at -10 V/50 


03677 


SG 5178 obd 










wiv 2 pF; 6 ns 






AIK1, A1K2 


0490-0343 




3 


Reed relay: sealed dry reed 


-hp- 




A1L1, A1L2 


9140-0047 




I* 


Inductor: 20 pH ±10% 2. 5 MHz 


99848 


H51074020 


A1Q1 


1855-0033 




1 


TSTR; FET Si N channel 


83740 


obd 


A1Q2, A1Q3 


1853-0036 






TSTR; Si PNP 2N3906 


04713 


2N390C-5 


A1R1 


0696-4128 






R: fxd prec met flm 10,0 MO ±1/4% 1/2 W 


ilili 


420E T-2 obd 


A1R2 


0698-5441 






R; fxd prec met flm 10,01 kO ±1/4% 1/8 W 




CEA T-2 obd 


A1R3 


0683-0625 






R: fxd comp 6. 2 O ±5% 1/4 W 


01121 


CB 6225 


A1R4 thru A1R6 


0683-3015 




3 


j R: fxd comp 300 0 ±5% 1/4 W 


01121 


CB 3015 


A1R7, A1R8 


0683-1635 




2 


R: fxd comp 16 kO ±5% 1/4 W 


01121 


CB 1635 


AIR9 


0683-2745 




2 


R: fxd comp 270 kO ±5% 1/4 W 


01121 


CB 2745 


A1R10 


2100-0094 




1 


R: var comp lin 50 kO ±30% 


Kiri 


URM70RE (hp) 


A1R11 


0683-2045 




1 


R: fxd comp 200 kO ±5% 1/4 W 




CB 2045 


A1R12 


0683-2265 




1 


R: fxd comp 22 MO ±5% 1/4 W 


01121 


CB 2265 


AIR13 


0683-1535 




4 


R: fxd comp 15 kO ±5% 1/4 W 


01121 


CB 1535 


A1R14 


0683-4725 




2 


R: fxd comp 4700 O ±5% 1/4 W 


01121 


CB 472 r , 


A1R15 


0698-5438 




1 


R: fxd prec met flm 100 O ±1/4% 1/8 W 


75042 


CEA T-2 obd 


A IRIS 


0698-5439 




1 


R: fxd prec met flm 1000 O ±1/4% 1/8 W 


75042 


CEA T-2 obd 


A1R17 


0663-3915 




1 


R: fxd comp 390 O ±5% 1/4 W 


01121 


CB 3915 


A1R18 


0883-5635 




2 


R: fxd comp 56 kO ±5% 1/4 W 


01121 


CB 5635 


A1R19 


0683-4735 




1 


R: fxd comp 47 kO ±5% 1/4 W 


01121 


CB 4735 


A1R20 


0683-7505 




1 


R: fxd comp 75 O ±5% 1/4 W 


01121 


CB 7505 


A1R21 


0683-5625 




m 


R: fxd comp 5600 O ±5% 1/4 W 


01121 


CB 5625 


A2 


03410-66512 




i 


Assembly: Pc Board, includes: 


-hp- 












Cl thru C15 01 thru Q14 

CRl thru CR7 Rl thru R34 














LI thru L4 






A2C! 


0160-0938 




3 


C: fxd mica 1000 pF ±5% 


72136 


obd* 1 


A2C2, A2C3 


0180-0100 






C: fxd Ta elect 4. 7 pF ±10% 35 vdcw 


56289 


150D475X903sn'> 


A2C4 


0180-0294 




1 


C; fxd Ta elect 390 pF ±20% 10 vdcw 


56289 


109D397X0010T2 


A2C5 ■' 


0180-0100 






C: fxd Ta elect 4. 7 pF ±10% 35 vdcw 


56289 


150D475X9035B2 
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Model 34 10 A 



Section VI 



Table 6-1. Replaceable Parts (Cont'd) 



REFERENCE 

DESIGNATOR 




A2C10 

A2C11 

A2C12 

A2C13 



A2C14 
A2CJ 5 



A2CR1 thru 
A2CR7 

A2LI thru A2L3 
A2L4 




-hp- 

PART NO. 



0160-0938 

0160-0362 

0160-0938 

0180-0091 



0150-0031 

0180-0110 

0180-1846 

0180-0033 



0180-0155 

0180-0269 



1901-0025 



9140-0118 

9140-0179 

1854-0215 

1853- 0030' 

1854- 0215 
1854-0092 

1854-0039 

1853-0015 

1853- 0012 

1854- 0039 

1853- 0012 

1854- 0022 

1854-0215 

0683-7515 

0683-3905 

0683-3035 

0683-1235 

0757-0410 

0757-0454 

0683-7625 

0757-0410 

0683-5635 

0683-1035 

0683-2235 

0683-1015 

0683-2025 

0683-7515 

0683-4705 

0683-5125 

0683-1015 

0683-3935 

0683-1035 

0683-4705 

0757-0454 



DESCRIPTION 


MFR. 


MFR. PART NO. 


C: fxd mica 1000 pF ±6% 


72136 


obd 


C: fxd mica 510 pF ±6% i 


04062 


RDM15F511J3C 


C: fxd mica 1000 pF *6% 


72136 


obd 


C: fxd A1 elect 10 pF +60% -10% 100 vdcw 


56289 


30D106F100DC2- 






DSM 


C: fxd TiO, 2.0 pF ±5% 500 vdcw 


78488 


obd 


C: fxd A1 elect 1.0 pF +75% -10% 25 vdcw 


56289 


6CI3C obd 


C: fxd Ta elect 2.2 pF ±10% 35 vdcw 


56289 


160D225X0035B2- 






DVS 


C: fxd AI elect 50 pF +100% -10% 6 vdcw 


56289 


30D506G006CB2- 






DSM 


C: fxd Ta elect 2. 2 pF ±20% 20 vdcw 


56289 


150D225X0020A2- 






DYS 


C; fxd Al elect l pF +75% -10% 150 vdcw 


56289 


30D105G150BA2- 






DSM 


Diode: SI breakdown 100 wiv 15 pF 100 mA 


82219 


D3072 


Inductor: 500 pH ±5% > 


82142 


10178-8 


Inductor: 22 pH ±10% 


07261 


15-4445-7J 


TSTR: Si NPN 2N3904 


04713 


obd 


TSTR: Si PNP 2N3906 


04713 


2N3906-5 


TSTR: Si NPN 2N3904 


04713 


obd 


TSTR: Si NPN 2N3563 


04713 


MPS3653 


TSTR: St NPN 2N3053 


04713 


2N3053 obd 


TSTR: St PNP 2N3640 


04713 


MPS3640-5 


TSTR: St PNP 2N2904A 


04713 


2N2904A 


TSTR: Si NPN 2N3053 


04713 


2N3053 obd 


TSTR: Si PNP 2N2904A 


04713 


2N2904A 


TSTR: ** 


,-hp- 




TSTR: SI NPN 2N3904 


04713 


obd 


R: fxd comp 750 O ±5% 1/4 W 


01121 


CB 7515 


R; fxd comp 39 fl ±5% 1/4 W 


01121 


CB 3905 


R: fxd comp 30 kfl ±5% 1/4 W 


01121 


CB 3035 


R: fxd comp 12 kfl ±5% 1/4 W 


01121 


CB 1235 


R: fxd met flm 301 O ±1% 


91637 


MFF 1/8 T-l obd 


R: fxd met flm 33.2 kfl ±1% 1/8 W f 




CEA T-0 obd 


R: fxd comp 7500 H ±5% 1/4 W 


01121 


CB 7525 


R: fxd met flm 301 fl ±1% 


91637 


MFF 1/8 T-l obd 


R: fxd comp 56 kfl ±5% 1/4 W 


01121 


CB 5635 


R: fxd comp 10 kfl ±5% 1/4 *,* 


01121 


CB 1035 


R: fxd comp 22 kfl ±5% 1/4 W 


01121 


CB 2235 


R: fxd comp 100 fl +5% 1/4 W 


01121 


CB 1015 


R: fxd comp 2000 P ±5% 1/4 W 


01121 


CB 2025 


R: fxd comp 750 fl ±5% 1/4 W 


01121 


CB 7515 


R: fxd comp 47 fl ±5% 1/4 W 


01121 


CB 4705 


R: fxd comp 5100 fl ±5% 1/4 W 


01121 


CB 5125 


R: fxd comp 100 fl ±5% 1/4 W 


01121 


CB 1015 


R: fxd comp 39 kfl ±5% 1/4 W 


01121 


CB 3935 


R: fxd comp 10 kfl ±o% 1/4 W 


01121 


CB 1035 


R: fxd comp 47 fl ±5% 1/4 W 


01121 


CB 4705 


R: fxd met flm 33.2 kfl ±1% 1/8 W 


75042 


CEA T-0 obd 



01825-1 
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Section VI 



Model 34 10 A 



Table 0-1. Replaceable Parts (Cont'd) 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


i 

A2R23, A2R24 


0683-1035 


A2R25 


0683-5115 


A2R26 


0683-1235 


A2R27 


0683-1035 


A2R28 


0683-1235 


A2R29 


0683-3925 


A2R30 


0757-0401 


A2R31 


0757-0339 


A2R32 


0683-2035 


A2R33 


0683-3935 


A2R34 


0757-0831 


A3 


i 

03410-66503 


A3C1, A3C2 


0150-0084 


A3C3 


0180-0137 


A3C4 

A3C5 


0160-2201 


A3C6 


0180-0100 


A3C7 


0160-0362 


A3C8 


0140-0145 


A3C9, A3C10 


0150-0050 


A3C11 


0180-0309 


A3C12 


0160-2201 


A3C13 


0160-0100 


A3C14 


0121-0105 


A3C15 




A3C16 ,,l 


0140-0145 


A3C17 


0180-0354 


A3C18 


0180-0387 


A3C19 


0140-0192 


A3C20 


0180-0387 


A3C2I, A3C22 


0180-0137 


A3CR1 


1902-3104 


A3CR2 


1902-3073 


A3CR3 


1901-0040 


A3CR4, A3CR5 


'1902-0048 


A3CR6 




A3CR7 thru 
A3CR9 


1901-0040 


A3CR10 


19^2 -0049 


A3CR11 


1901-0040 


A3CR12 




A3CR13, 

A3CR14 


1901-0040 


A3CRI5 


1902-3073 


A3CRI6 


1901-0040 


A3CR17 


1902-3073 


A3CR18 


1901-0040 



I 



DESCRIPTION 


MFR. 


MFR. PART NO. 


R: fxd comp 10 kR ±5% 1/4 W 


01121 


CB 1035 


R: fxd comp 510 0 ±5% 1/4 W 


01121 


CB 5115 


R; fxd comp 12 kO ±5$ 1/4 W 


01121 


, CB 1235 


R: fxd comp 10 kfi ±5% 1/4 W 


01121 


CB 1035 


R: fxd comp 12 kR ±5% 1/4 W 


01121 


CB 1235 


R: fxd comp 3 pOO fl ±5% 1/4 W 


01121 


CB 3925 


R: fxd prec met ftm 100 R ±1% 1/8 IV 


75042 


CEA T-0 obd 


R: fxd prec met flm 3010 0 ±1% l/4 W 


19701 


MF6C T-0 obd 


R: fxd comp 20 kR ±5% 1/4 W 


01121 


CB 2035 


R: fxd comp 39 kR ±5% 1/4 W 


01121 


CB 3935 


R: fxd prec met flm 4320 R ±1% 1/2 W 


01121 


CB 0831 


Assembly: Phase Lock Board, Includes: 
Cl thru C22 QlthruQ26 

CR1 thru CRIB R1 thru R67 

ICI thru IC2 


-hp- 




C: fxd cer 0. 1 pF +80% -20% 50 vdcw 


56289 


33C41 obd 


C: fxd Ta elect 100 pF *20% 10 vdcw 


56289 


150D107X0010R2 


C: fxd mica 51 pF ±5% 
Not assigned 


04062 


RDM15E510J3C 


C: fxd Ta elect 4.7 pF ±10% 35 vdcw 


56289 


150D475X9035B2- ‘ 
DYS 


C: fxd mica 510 pF ±5% 


04062 


RDM15F511J3C 


C: fxd mica 22 pF ±5% 


04062 


RDM15C220J5C 


C: fxd cer 1000 pF 600 vdcw 


18486 


Type E obd 


C: fxd Ta elect 4.7 pF ±20% 10 vdcw 


66289 


150D475X0010A2- 

DYS 


C: fxd mica 51 pF ±5% 


04062 


DDM16E5I0J3C 


C: fxd Ta elect 4.7 pF ±10% 35 vdcw 


56289 


150D475X9G35B2- 

DYS 


C: var cer 9-35 pF N650 


72982 


538-006 E2PO 04R 


Not assigned 






C: fxd mica 22 pF ±5% 


04062 


RDM15C220J5C 


C: fxd Ta elect 40 pF ±5% 10 vdcw 


56289 


150D406X6010B2 


C: fxd Ta elect 47 pF ±5% 20 vdcw 


50289 


150D476X5020B2 


C: fxd mica 68 pF ± 6% 


72136 


obd 


C: fxd Ta elect 47 pF ±5% 20 vdcw 


56289 


150D476X5020B2 


C: fxd Ta elect 100 pF ±20% 10 vdcw 


56289 


150D107X0010R2 


Diode: Si breakdown 5. 62 V ±5% 400 mW 


04713 


SZ10939-I10 


Diode: Si breakdown 4. 32 V ±5% 


04713 


SZ 10939-77 


Diode: Si 30 wlv 30 mA 2 pF 2 ns 


07263 


FDG 1088 


Diode: breakdown 6.81 V ±5% 400 mW 


04713 


SZ10939-134 


Nat assigned 






Diode: Si 30 wiv 30 mA 2 pF 2 ns 


07263 


FDG 1088 


Diode: breakdown 6. 19 V ±5% 400 mW 


04713 


SZ10939-122 


Diode: Si 30 wiv 30 mA2 pF 2 ns 


07253 


FDG 1088 


Not assigned 






Diode: St 30 wiv 30 mA 2 pF 2 ns 


07263 


FDG 1088 


Diode: Si breakdown 4.32 V ±5% 


04713 


SZ 10939-77 


Diode: Si 30 wiv 30 mA 2 pF 2 ns 


03877 


SG 5050 


Diode: Si breakdown 4. 32 V ±5% 


04713 


SZ10939-77 


Diode: Si 30 wiv 30 mA 2 pF 2 ns 


03877 


SG 5050 
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Model 34 10 A 



section vi 



Table 6-1. Replaceable Parts (Cont'd) 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 




m 


DESCRIPTION 


MFR. 


MFR. PART NO. 


A3IC1, A3IC2 


1820-0078 




2 


Integrated Circuit; JK flip flop 


18324 


obd 




A3Q1, A3Q2 


1854-0022 






TSTR; ** 


-hp- 






A3Q3 . 


1854-0004 




7 


TSTR: Si NPN 2N3646 


07263 


obd 




A3Q4 ' 


1854-0221 




3 


TSTR: Si NPN dual 


83740 


BD-II48 




A3Q5, A3QC 


1653-0036 






TSTR: Si PNP 2N3906 


04713 


2N3906-6 




A3Q7, A3Q8 


1854-0087 




8 


TSTR: Si NPN 2N3417 


04713 


MPS 3417 




A3Q0 thru 


1854-0071 




5 


TSTR: Si NPN 2N3391 


04713 


MPS 3391 




A3Q11 

A3Q12 


1854-0004 






TSTR: Si NPN 2N3646 


07263 


obd 




A?'.U7, 33Q14 

1 


1853-0036 






TSTR: Si PNP 2N3906 


04713 


2N3906-5 




A3Q15 


1854-0094 






TSTR: Si NPN 2N3646 


07263 


obd 




A3Q16 


1854-0022 






TSTR: *♦ 


-hp- 






A3oi,7 


1853-0036 






TSTR: SI PNP 2N3906 


04713 


2N3906-5 




A3Q10, A3Q19 

) 

A3Q20 


1854-0094 






TSTR: Si NPN 2N3646 


07263 


obd 




1854-0215 






TSTR; Si NPN 2N3904 


04713 


obd 




A3Q21, A3Q22 


1854-0022 






TSTR: ** 


-hp- 






A3Q23 


1854-0094 






TSTR: Si NPN 2N3646 


07263 


obd 




A3Q24, A3Q25 


1854-0022 






TSTR: ** 


-hp- 






A3Q26 


1854-0094 






TSTR: Si NPN 2N3646 


07263 


2N3646 




A3R1 


0683-5115 






R; fxd comp 510 fl ±5% 1/4 W 


01121 


CB 5115 




A3R2 


0683-2425 




2 


R: fxd comp 2400 O ±5% 1/4 W 


01121 


CB 2425 




A3R3 


0883-5135 




4 


R: fxd comp 61 kfi ±5% 1/4 W 


01121 


CB 5135 




A3R4 


0698-3629 




1 


R: fxd met oxide* 200 PPM/C 2 W 


07115 


LPI-3 






0683-2425 






R: fxd comp 2400 O ±5% 1/4 W 


01121 


CB 2425 






0683-3925 






R: fxd comp 3900 0 ±5% 1/4 W 


01121 


CB 3925 




A3R7, A3R8 


0698-4435 




0 


R: fxd prec met flm 2490 Q ±1% 1/8 W 


75042 


CEAT-0 


obd 


A3R9 


0698-4391 




2 


R: fxd prec met flm 69.80 ±1% 1/8 W 


75042 


CEAT-0 


obd 


A3R10 


0757-0469 




6 


R: fxd prec met flm 150 kO ±1% 1/8 W 


75042 


CEA T-0 


obd 


A3R1I, A3R12 


0698-4481 , ' 




2 


R: fxd prec met flm 16.5 kO ±1% 1/8 W 


75042 


CEAT-0 


obd 


A3R13 


0757-0469 






R: fxd prec met ftm 150 kO ±1% 1/8 W 


76042 


CEA T-0 


obd 


A3R14 


0698-4391 






R: fxd prec met flm 69.80 ±1% 1/8 W 


75042 


CEA T-0 


obd 


A3R15 


2100-1702 




3 


R: var ww 100 O ±10% 1 W 


74868 


2600 Series 


obd 


A3R16 


0757-0200 




1 


R: fxd prec met flm 56200 ±1% 1/8 W 


19701 


MF5C T-0 


obd 


A3R17 


0683-1535 






R: fxd comp 15 kO ±5% 1/4 W 


01121 


CB 1535 




A3R18 


0683-5105 




1 


R: fxd comp 51 O ±5% 1/4 W 


01121 


CB 5105 


i 


A3R19 


0683-1035 






R: fxd comp 10 kO ±5% 1/4 W 


01121 


CB 1035 




A3R20 








Not assigned 








A3R21 


0683-3325 




1 


R: fxd comp 3300 O ±5% 1/4 W 


01121 


CB 3325 




A3R22 


0683-1525 




3 


R: fxd comp 1500 0 ±5% 1/4 W 


01121 


CB 1525 




A3R23 


0683-3335 




3 


R: fxd comp 33 kfl ±5% 1/4 W 




CB 3335 




A3R24 


0683-3025 




1 


R: fxd comp 3000 O ±5% 1/4 W 




CB 3025 




A3R25 


0683-3305 




1 


R: fxd comp 33 O ±5% 1/4 W 


IMS 


CB 3305 




A3R26 


0683-5115 






R: fxd comp 510 O ±5% 1/4 W 


Oll’l 


CB 5115 




A3R27 


0683-1035 






R: fxd comp 10 kO ±5% 1/4 W 


01121 


CB 1035 




A3R28 


0683-1535 






R: fxd comp 15 kO ±5% 1/4 W 


01121 


CB 1535 




A3R29 , 


0683-6225 




5 


R: fxd comp 6200 O ±5% 1/4 W 


01121 


CB 6225 




A3R30 








Not assigned 








A3R31 


0683-6225 






R: fxd comp 6200 O ±5% 1/4 W 


01121 


CB 8225 




A3R32 


0698-4435 






R: fxd prec met flm 2490 O ±1% 1/8 W 


75042. 


CEA T-0 


obd 


A3R33 


0757-0283 




3 


R: fxd prec met flm 2000 f 1 ±1% 1/8 V' 


19701 


MF7C T-0 


obd 


A3R34 


0698-0082 




2 


R: fxd prec met flm 464 r ±1% 1/6 W 

i 


19701 


MF5CT-0 


obd 



01625-1 



* -* 



T 















Section VI 



Model 34I0A 



REFERENCE 

DESIGNATOR 




A3R43 

A3R44, A3R45 
A3R46 * 

A3R47 

A3R4B, A3R49 
A3R50 
A3R51 
A3P52 

A3R53 

A3R54 



A3R57 

A3R58, A3R59 
A3R60 

A3R61, A3R62 

A3R63 thru 
A3R65 
A3R66 
A3K67 



A4C9 

A4C10 

A4CI1 

A4C12 



A4C13 

A4C14 



A4C15 



-hp- 

PART NO. 



0757-0453 

0812-0095 

0683-2435 

0767-0453 

0098-0082 

0698-3630 

0698-4435 

0757-0283 

0683-5135 

2100-1739 

0683-1535 

0683-1025 

0843-3925 

0683-8225 

0757-0830 

0683-6225 

0683-1025 

2100-1435 

0683-5115 

0683-5135 

0683-1045 

0683-5135 

0683-3925 

0698-4435 

0683-1025 

0698-4435 

03410-66504 



0150-0014 

0180-0110 

0150-0093 

0180-0049 



0180-0050 

0150-0050 

0180-0050 



0150-0014 

01B0-O149 

0150-0093 

0150-0045 



0180-0058 

0180-1719 

0180-0374 



Table 6-1. Replaceable Parts (Cont'd) 



DESCRIPTION 



2 R: fxd prec met flm 30. 1 kfi ±1$ 1/8 W 
1 R: fxd ww 2 kfi ± 3$ 3 W 
1 R: fxd comp 24 kfi ±6$ 1/4 W 

R: fxd prec met flm 30. 1 kfl *1% 1/8 W 

R: fxd prec met flm 464 fi ± 1 $ 1/8 W 
1 R: fxd met oxide 300 fi ± 5% 2 W 

R: fxd prec met flm 2490 fi ±1% 1/8 W 

R: fxd prec met flm 2000 O ±1% 1/8 W 

R: fxd comp 51 kO ±5$ 1/4 W 
R: var ww 20 turn 5000 fi ±10$ 1 W 
R: fxd comp 15 kfi ±5$ 1/4 W 
R: fxd comp 1000 fi ±5$ 1/4 W 

R; fxd comp 3900 n ±5$ 1/4 \V 
Not assigned 

1 R: fxd comp 8200 fi ±5$ 1/4 W 1 

1 R: fxd comp 3920 n ±5% 1/2 W 

R: fxd comp 6200 O ±5% 1/4 W 

R: fxd comp 1000 fi ±5% 1/4 W 

1 R: var comp lin 3300 O ±10$ 1/8 W 
R: fxd comp 510 fi ±5$ 1/4 W 

R; fxd comp 51 kfi ±5$ 1/4 W 
R: fxd comp 100 kfi ±5$ 1/4 W 
R: fxd comp 51 kfi ±5$ 1/4 W 
R: fxd comp 3900 R ±5$ 1/4 W 

R: fxd prec met flm 2490 R ±1$ 1/8 W 

R: fxd comp 1000 fi ±5$ 1/4 W 
R: fxd prec' met flm 2490 R ±1$ 1/8 W 

1 Assembly: Power Supply and Meter 

Amplifier Board, includes: 

Cl thru C27 QlthruQ21 

CR1 thru CR29 R1 thru R64 

K1 

2 C: fxd cer 0.005 pF 500 vdcw 
1 C: fxd A1 elect 80 pF 75 vdcw 

C: fxd cer 0.0 1 pF +80$ -20$ 100 vdcw 
1 C: fxd A1 elect 20 pF +75$ -10$ 50 vdcw 



C: fxd Al elect 40 pF +100$ -15$ 50 vdcw 
C: fxd cer 1000 pF 600 vdcw t ’ 

C: fxd Al elect 40 pF +100$ -16$ 50 vdcw 
Not assigned 

C: fxd cer 0.005 pF 500 vdcw 

C: fxd Al elect 65 pF +100$ -10$ 60 vdcw 



C: fxd cer 0.01 pF +80$ -20$ 100 vdcw 
2 C: fxd Al elect 20 pF +76$ -10$ 25 vdcw 



1 C: fxd Al elect 50 pF +75$ -10$ 25 vdcw 
1 C: fxd Ta elect 22 pF ±10$ 25 vdcw 

1 C: fxd Ta elect 10 pF ± 10$ 20 vdcw 




MFR. 


MFR. PART NO. 


10701 


MF5C T-0 


obd 


91837 


RS2B-95 


obd 


01121 


CB 2435 




75042 


CEA T-0 


obd 


19701 


MF6C T-0 


obd 


76042 


L42 


obd 


75042 


CEA T-0 


obd 


19701 


MF7C T-0 


obd 


01121 


CB 5135 






2610 Series 





CD 1535 
CD 1026 

CB 3925 

CD 8225 
CB 3925 

CB 6225 
CB 1025 
QS 200 
CB 5115 

CB 6135 
CB 1045 
CB 5135 
CB 3925 

CEA T-0 

CB 1025 
CEA T-0 



Dl-4 obd 

Type 4 ID D33191 
TA obd 

30D206G0E5CC2- 
DSM 

30D406G050DF6M1 

obd 

160D406X5010B2 



Dl-4 obd 

Type 30D D36978- 
DSM 

TA obd 

30D206G025CB2 
DSM 

30D506G025CC2- 

DSM 

109D226X9025C2 

150D106X9020B2- 

DYS 









Model 3410A 



Section VI 





) 



Table 6-1. Replaceable Parts (Coat'd) 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 




TQ 


' DESCRIPTION 


MFR. 


MFR. PART NO. 


A4C16 


0160-0050 






C: fxd cer 1000 pF 600 vdew 


84411 


obd 


A4C17 








Not assigned 






A4C18 


0180-0059 




1 


C: fad AI elect 10 /iF *-IQ0% -10% 25 vdew 


56280 


30DI0GG025BB2- 




, 






, 




DSM 


A4C10, A4C20 


0160-0128 




2 


C: fxd cer 2.2 pF ±20% 25 vdew 


5 62 89 


5C 16C2 


A4C21 


0180-0374 




l 


C: fxd Ta elect 10 pF ± 10% 20 vdew 


56289 


150106X0020I32-DYS 


A4C22 


0180-0022 




1 


C: fxd Ta elect 3. 9 pF ±10% 35 vdew 


56289 


150D395X0035B2- 


j' 












DYS 


A4C23 


0140-0203 




1 


C: fxd mica 30 pF ±5% 


04062 


RDMI5E300J5C 


A4C24 


0160-0060 






C: fxd cer 1000 pF 600 vdew 


84411 


obd 


A4C* j 


0180-0050 






C: fxd Al elect 40 pF *75% -10% 60 vdew 


56289 


150D406X5010B2 


A4C26 


0160-0024 




1 


C: fxd cer 0.02 p F ±10% 600 vdew 


72982 


841-000-Z5U-203Z 


A4C27 . 


0180-0045 






C: fxd 20 pF *-75% -10% 25 vdew 


56289 


30D206G025CB2- 














DSM 


A4CR1, A4CR2 


1901-0168 


• 


6 


Diode; Si 200 piv 


04713 


SR 1358-8 


A4CR3 thru 


1901-0025 






Diode: SI 100 wiv 12 pF 100 mA 


07263 


FD 2387 


A4CR6 














A4CR7 


1902-0048 






Diode: breakdown 6.81 V ±5% 400 mW 


04713 


SZ 10039-134 


A4CR8 


1901-0158 






Diode: Si 200 piv 


04713 


SR 1358-8 


A4CR9 


1902-0048 






Diode: breakdown 6.81 V ±5% 400 mW 


04713 


SZ 10939-134 


A4CR10, >’ 


1901-0025 






Diode: St 100 wiv 12 pF 100 mA 


07263 


FD 2387 


A4CR11 














A4CR12 


1902-0048 






Diode: breakdown 6, 81 V ±5% 400 mW 


04713 


SZ 10930-134 


A4CR13, 


1901-0158 






Diode: Si 200 piv 


04713 


SR 1358-8 


A4CR14 








1 






A4CR15 thru 


1901-0025 






Diode: Si 100 wiv 12 pF 100 mA 


07263 


FD 2387 


A4CR18 








/ 






A4CR19 


1902-0048 






Diode: breakdown 6, 81 V ±5% 400 mW 


04713 


SZ 10939-135 


A4CR20 


1901-0168 






Diode: Si 200 piv 


04713 


SR 1358-8 


A4CR21 thru 


1902-0048 






Diode: breakdown 6. 81 V ±5% 400 mW 


04713 


SZ 10939-135 


A4CR23 














A4CR24 thru 


1901-0025 






Diode: Si 100 wiv 12 pF 100 mA 


07263 


FD 2387 


A4CR26 














A4CR27, 


1902-0048 






Diode: breakuown 6.81 V ±5% 400 m\V 


04713 


SZ 10939-135 


A4CR28 














A4CR29 


1902-0049 






Diode: breakdown 6. 2 V IN821 5,9 to 6, 5 V 


04713 


obd 










0.01%/°C 


1 




A4K1 


0490-0343 






Relay Reed: sealed dry reed 


-hp- 




A4Q1 


1854-0022 






TSTR: ** 1 


-hp- 




A4Q2 


1854-0087 






TSTR: Si NPN 2N3417 


04713 


MPS 3417 


A4Q3 


1854-0039 






TSTR: Si NPN 2N3053 


04713 


2N3053 


A4Q4 


1854-0087 






TSTR: Si NPN 2N3417 


04713 


MPS 3417 


A4Q5 


1853-0045 




3 


TSTR: Si PNP** 


04713 


obd 


A4Q6 thru A4Q8 


1853-C036 






TSTR: Si PNP 2N3906 


04713 


2N3906-5 


A4Q9 


1854-0221 






TSTR: Si NPN Dual 


83740 


BD-1148 


A4Q10 


1854-0039 






TSTR: SI NPN 2N3053 ( 


04713 


2N3053 


A4Q11, A4012 


1B&4-0087 






TSTR: Si NPN 2N3417 


04713 


MPS 3417 


A4Q13 


1853-0045 






TSTR: SI PNP** 


04713 


obd 


A4Q14 


1854-0087 






TSTR: SI NPN 2N3417 


04713 


MPS 3417 1 


A4Q15, A4Q16 


1854-0071 






TSTR: Si NPN 2N3391 


04713 


MPS 3391 


A4Q17, A4Q18 


1853-0036 






TSTR: Si PNP 2N3906 


07263 


2N3906-5 


A4Q19 


1854-0221 






TSTR: Si NPN Dual 


83740 


BD-1148 


A4Q20 


1854-0067 






TSTR: Si NPN 2N3417 


04713, 


MPS 3417 


A4Q21 


1853-0036 




! 


TSTR: Si PNP 2N3906 


04713 


2N3906-5 



01825-1 6-9 



l 










Section VI 



Model 3410A 



REFERENCE 

DESIGNATOR 



A4R9 

A4R1C 

A4R11 

A4R12 

A4R13 

A4RI4 

A4R15 

A4R16 

A4R17 

A4R18 

A4R19 

A4R20 

A4R2I 

A4R22, A4R23 
A4R24 , 

A4R25 

A4R26 

A4R27 

A4R28 

A4R29 

A4R30 
A4R31 
A4R32 
A4R33 , 

A4R34 

A4R35 

A4R30, A4R37 
A4R38 

A4R39 

A4R40 

A4R41 

A4R42 i 

o, 

A4R43 I 
A4R44 
A4R45I 
A4R46 > 

\ 

A4R47 V 
A4R48 i 
A4R49 ! 

A4R50 v 

A4R5I > 

A4R52 

A4R53 

A4R54, A4R55 



-hp- 

PART NO. 



0683-2025 

0683-1005 

0683-0275 

0683-3925 

0688-3161 

2100-1769 

0757-0439 



0683-5125 

0683-0335 

0767-0450 

0757-0440 

0683-2025 

0683-1005 

0683-0755 



0683-3925 
0757-0447 
2 100-1*750 
0757-0439 

0757-0469 

0757-0449 

0757-0469, 



2100-1702 

0698-4477 

0683-1525 

0683-6225 

0683-1035 > 
0767-0804 
0683-3335 
0683-8215 

J 

0683-6225 

0683-2235 

0683-3905 

0683-3625 

0683-4725 

0683-2215 

0683-5125 

0683-6825 

0683-1805 

0683-9135 

0683-2745 

0683-3005 

0683-1035 

0757-0469 

0757-0401 

2100-1702 

0757-0290 

0757-0445 



Table -I. Replaceable Parts (Cont'd) 



DESCRIPTION 



R: fxd comp 2000 fl *5% 1/4 W 
R: fxd comp 10 R ±6% 1/4 W 
R: fxd comp 2,7 O ±6% 1/4 W 
R: fxd comp 3900 R ±6% 1/4 W 

Rt fxd prec met flm 38. 3 kR ±1% 1/8 W 
R: var ww lln 2000 R ±10% 1/2 W 
R: fxd prec met flm 6810 R ±1% 1/8 W 
Not assigned 

R: fxd comp 6100 R ±5% 1/4 W 
R: fxd comp 3, 3 R ±5% 1/4 W 
R: fxd 22. 1 kR ±1% 1/8 W 
R; fxd prec met flm 7500 R ±1% 1/8 W 

R: fxd comp 2000 R ±5% 1/4 W 
R: fxd comp 10 R ±5% 1/4 W 
R: fxd comp 7.5 R ±6% 1/4 W 
Not assigned 

R: fxd comp 3900 R ±5% 1/4 VV 
1 R: fxd prec met flm 16. 2 kR ±1% 1/8 W 
R: var ww lln 2000 R ±10% 1/2 W 
R: fxd prec met flm 6810 O - ; 1% 1/8 W 

R: fxd prec met flm 150 kfl ±:% 1/8 W 
R: fxd prec met flm 20 kfl t\h 1/8 W 
R: fxd prec met flm 150 kfl ±1% 1/8 W 
Not assigned 

R: var ww 100 R ±10% 1 W 20 turn 
R: fxd prec met flm 10. 5 kR ±1% 1/8 W 
R: fxd comp 1500 R ±5% 1/4 W 
R: fxd comp 6200 R ±5% 1/4 W 

R: fxd comp 10 kfl ±5% 1/4 W 
R: fxd prec met flm 200 R ±1% 1/2 W 
R: fxd comp 33 kR ±5% 1/4 W 
R: fxd comp B20 R ±5% 1/4 W 

R: fxd comp 6200 R ±5% 1/4 W 
Not assigned 

R: fxd comp 22 kR ±5% 1/4 W 
R: fxd comp 39 R ±5% 1/4 W 

R: fxd comp 3600 R ±5% 1/4 W 
R: fxd comp 4700 fl ±5% 1/4 W 
R: fxd comp 220 R ±5% 1/4 W 
R: fxd comp 6100 R ±5% 1/4 W 

R: fxd corap 6800 R ±5% 1/4 W 
R: fxd 18 R ±5% 1/4 W 
Not assigned 

R: fxd comp 91 kR ±5% 1/4 W 

R: fxd comp 270 kR ±5% 1/4 W 
R: fxd comp 30 R ±5% 1/4 W 
R: fxd comp 10 kR ±5% 1/4 W 
R: fxd prec met flm 150 kR ±1% 1/8 W 

R: fxd prec met flm 100 R ±1% 1/8 W 
R: var ww 100 R ±10% 1 W 
R: fxd prec met flm 6190 R ±1% 1/8 W 
R: fxd 13 kR ±1% 1/8 W 



MFR. 


MFR. PART NO. 


1'HHi 


CB 2025 
CB 1005 




01121 


CB 27G5 




01121 


CB 3925 




19701 


MF5C T-0 


obd 


■rlfr :« 

■Mil 


Type 606 
MF5C T-0 


obd 

obd 


01121 


CB 5125 




01121 


CB 33G5 




07115 


MF07CC4 




I970I 


MF5C T-0 


obd 


01121 


CB 2025 




01121 


CB 1005 




01121 


CB 75G5 




01121 


CB 3925 




75042 


CEA T-0 


obd 


75042 


Type 506 


obd 


19701 


MF5C T-0 


obd 


73042 


CEA T-0 


obd 


19701 


MF5CT-0 


obd 


76042 


CEA T-0 


obd 


74 868 


2600 Series 




75042 


CEA T-0 


obd 




CB 1525 
CB 0225 

CB 1035 
MF6C T-0 
CB 3335 
CB 8215 

CB 6225 

CB 2235 
CB 3905 

CB 3625 
CB 4725 
CB 2215 
CB 5125 

CB 6825 
CB 1805 

CB 9135 

CB 2745 
CB 3005 
CB 1035 
CEA T-0 

CEA T-0 
2600 Series 
CEA T-0 
MF5C T-0 













Model 34 10 A 



t'cctlon VI 



1 REFERENCE 
1 DESIGNATOR 


-hp- 

PART NO. 


A4R56 


0757-0469 


A4R57 


0767-0404 


A4R58 


0683-1625 


A4R59, A4R60 


0698-3162 


A4R61 


2100-1762 


A4R62 


0757-0283 


A4R63 


0767-0260 


A4R64 


0757-0411 


A4R65 


0683-1626 


Cl, C2 


0160-3333 


DS1 


1450-0106 


DS2 


2140-0053 


FI 


2110-0008 


J1 


1250-0083 


J2, J3 


1250-0118 . 


J4 


1251-0148 


J6 


1261-0135 


J6,J7 


1251-1263 


Ml 


1120-0923 


Ml (Opt. 01) 


1120-0933 


Ql 


1854-0072 


Q2 


1853-0045 


R1 


2100-1917 


R2A, R2B 


2100-1944 


R3 


2100-0261 


R4 


0683-3335 


R5 


0767-0274 


SI 


03410-61801 


S1C1 


0140-0055 


S1R1 


0757-0284 


S1R2 thru S1R6 


0698-3138 


S1R7 thru , 


0698-3139 


S1R12 

S1R13 


0698-3137 


S2 


03410-61902 


S2C1 


0180-0100 


S2C2 


0180-0376 


S2C3 


0170-0040 


S2C4 


0160-0161 


S2C5 


0160-0155 


S2C6 


0160-2376 


S2C7 


0160-0168 


1825-1 





Table 6-1. Replaceable Porta (Coat'd) 



DESCRIPTION 



R: fxd prec met flm 150 kR ±1% 1/8 W 

1 R: fxd prec met Dm 130 R ±1% 1/8 W 
R: fxd comp 1500 R ±5% 1/4 W 

2 R: fxd prec met flm 48.4 kR ±1% 1/8 W 

I R: var ww lin 20 kR ±10% 1/2 W 
R: fxd prec met flm 2 kR ±1% 1/8 W 
1 R: fxd prec met flm 2000 R ±1% 1/8 W 
1 R: fxd met flm 332 o ±1% 1/8 W 
R: fxd comp 15 kR ± 5% 1/4 W 
C: fxd cer 5000 pF ±20% 250 vacw 



1 Lamp: neon 

1 Lamp: Incandescent 10 V 14 mA 

1 Fuse: 0. 5 amp 260 V 

1 Connector; series BNC bulkhead mount Jack 

receptacle 

2 Connector: scries BNC bulkhead mount jack 

receptacle 

1 Connector: AC power 3 pin recessed power 
cord receptacle 

1 Connector; printed circuit 15 pin 

Connector; printed circuit 30 pin 

Meter; calibrated 100 pA 
Meter: calibrated 100 p A 

TS7TR: SI NPN 2N3054 
TSTR: Si PNP 2N4036 



R: var prec ww 10 kR ±5% 3 W 
R: var comp 60 kR ±20% 1, 12 W 
R: var Un 2000 P ±20% 3/10 W 
R: fxd comp 33 kR ±5% 1/4 W 



1 R: fxd comp 1210 fi ±1% 1/8 W 



Switch Assembly Attenuator, Includes; 
Cl R1 thru R13 



1 C: fxd mica 160 pF ±10% 

1 R: fxd prec met flm 160 O ±1% 1/8 W 
6 R: fxd prec met flm 277. 5 R ±1/4% 1/4 W 
6 R: fxd prec met flm 410.26 R ±l/4% 1/4 W 

1 R: fxd prec met flm 188. 72 P ±1/4% 1/4 W 

1 Frequency Range Switch Assembly, Includes: 
Cl thru C30 

C: fxd Ta elect 4. 7 pF ±10% 35 vdew 

1 C: fxd Ta elect 0.47 pF ±10% 35 vdew 

C: fxd my 0.047 pF ±10% 200 vdew 
C: fxd my 0. 01 pF ±10% 

C: fxd my 0.0033 pF ±10% 200 vdew 
C: fxd 0. 1 pF ±5% 100 vdew 
C: fxd my 0. 1 pF ±10% 200 vdew 




MFR. MFR. PART NO. 



CEA T-0 obd 

obd 

CB 1525 

CEA T-0 obd 

Type 606 obd 

MF6C T-0 obd 

MF6C T-0 obd 

TEA T-0 obd 

CB 1525 

THD-8-502M-I.4 

KV 

A1G obd 

1869D obd 

312.600 obd 

30624-1 obd 

30384-1 obd 

AC3G obd 

143-015-08 (1158) 

FD6 30S-SF 



2N3054 

2N4036 

Type 3481B 
Type J 
obd 

CB 3335 




CEA T-0 
MF6C T-0 
MF6C T-0 

MF6C T-0 



150D475X9035B2- 

DYS 

I50D474X9035A2- 

DYS 

192P47382-PTS 

192PI0392-PTS 

192P33292-PTS 

LP7A1BI05J 

192P10492-PTS 












Section VI 



Model 34 10 A 



Table 6-1. Replaceable Parts (ConPd) 



REFERENCE 

DESIGNATOR 


i -hp- 

PART NO. 




TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 


S2C8 




0160-0161 






Ct fxd my 0.01 pF ±10% 200 vdcw 


56289 


I02P10392-PTS 


S2C9 




0100-0153 




1 


Ct fxd roy 0.001 pF ±10% 200 vdcw 


56280 


102PI0202-PTS 


S2C10 




0160-0990 




1 


C: fxd mica 100 pF ±2% 


04062 


RDM16F101G3S 


S2C11 




0180-1799 




I 


C: fxd Ta elect 20 (±F ±10% 35 vdcw 


56280 


150D206X0035R2- 
















DYS 


S2C12 




0180-0100 






Ct fxd Ta elect 4.7 pF ±10% 35 vdcw 


66280 


150D475X9035B2- 














DYS 


S2C13 




0180-0291 




1 


C: fxd Ta elect 1.0 pF ±10% 35 vdcw 

t 


56289 


150D105X9035A2- 














DYS 


S2C14 




0160-0889 




2 


C: fxd my 0. 33 pF ±10% 80 vdcw 


56289 


102P3349RB-PTS 


S2C15 




0160-0163 




2 


C: fxd my 0.033 pF ±10% 200 vdcw 


56289 


102P33392-PTS 


S2CI6 




0160-0155 






Gt fxd my 0.0033 pF ±10% 200 vdcw 


56289 


102P33292-PTS 


S2C17 




0180-0161 




1 


C: Vxd Ta elect 3. 3 pF ±20% 35 vdcw 


56289 


150D335X0035D2- 














DYS 


S2C18 




0160-0889 






C: fxd my 0. 33 pF ±10% 80 vdcw 


56289 


192P334948-PTS 


S2C19 




0160-0163 






C: fxd my 0.033 pF ±10% 200 vdcw 


56289 


192P33392-PTS 


S2C20 




0160-0155 






C: fxd my 0.0033 pF ±10% 200 vdcw 


56289 


192P33292-PTS 


S2C21 




0160-2012 




1 


C: fxd mica 330 pF ±5% 


72136 


obd 


S2C22 




0160-2375 




2 


C: fxd 0. 47 pF ±2% 100 vdcw 


01884 


LP7A1B474G 


S2C23 




0160-2374 




2 


C: fxd 0.047 pF ±2% 100 vdcw 


01B84 


LP7A1D473G 


S2C24 




0160-2373 




2 


C: fxd mica 4700 pF ±2% 300 vdcw 


04062 


RDM19F472G3S 


S2C25 




0160-2939 




2 


Ct fxd mica 420 pF ±2% 600 vdcw 


04062 


RDM15F421G5S 


S2C26 




0160-2375 






C: fxd 0.47 pF ±2% 100 vdcw 


01884 


LP7A1B474G 


S2C27 




0160-2374 






Ct fxd 0.047 pF ±2% 100 vdcw 


01884 


LP7A1B473G 


S2C28 




0100-2373 






Ct fxd mica 4700 pF ±2% 300 vdcw 


04062 


RDM19F472G3S 


S2C29 




0160-2939 






Ct fxd mica 420 pF ±2% 500 vdcw 


04062 


RDM15F421G5S 


S2C30 




0160-0168 






C: fxd my 0. 1 pF ±10% 200 vdcw 


56289 


I92PI0492-PTS 


S3 




3101-0038 




1 


Switch: toggle DPDT 


04009 


83054-H 


S' 




3101-0100 




1 


Switch: pushbutton AC power SPDT 


87034 


54-61681-26 A1H 


SB 




3101-0033 




1 


Switch: 115/230 V slide DPDT 


82389 


11A-I009 


T1 




9100-1357 




1 


Transformer: power 


-hp- 




W1 




8120-0078 




1 


Assembly: cable 7.5 ft. power cord set 


70903 


KH-4I47 












MISCELLANEOUS 










0400-0051 




1 

* 


Grommet: polyethylene 3/8" 


-hp- 








03410-90000 




1 


Manual: operating and service 


-hp- 






' 


0380-0059 




4 


Spacer: captive for No. 6 hardware 


00866 


obd 






1200-0080 




4 


Washer: insulator hard anodized aluminum 


76530 


294834 


i 

u 


> 


l 


i 

) 




500 vdcw 


1 l 
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SECTION VII 
CIRCUIT DIAGRAMS 



7-1. INTRODUCTION. 

7-2. Thin section contains circuit diagrams to aid in 
the operation and maintenance of the Model 3410A, 
Figure 7*1 Is afunctional circuit diagram which shows 
the overall relationship between the basic circuits of 
the Instrument, Figures 7-2 through 7-0 contain the 
detailed schematic diagrams os well as component 



location drawings of each printed circuit board and 
the rotary switches. ■ 

i 

7-3. General schematic notes, which apply to all the 
schematic diagrams, are llF f ed on Page 7-2. 

7-4. Aii explanation of terms and symbols used on the 
cclK/matic diagrams Is given below. 1 



REFERENCE DESIGNATIONS 



PARTIAL REFERENCE DESIGNATIONS ARE SHOWNl PREF'X WITH 
ASSEMBLY OR SUBASSEMBLY DESIG N ATION(S) OR BOTH FOR 
COMPLETE DESIGNATION. 



KSSEMBLV 

AS 

A2 

NONE 



SUBASSEMBLY 

NONE 

A1 

NONE 



COMPONENT 



COMPLETE 
)E8 10 N AT IQ N 
A2Q1 
A2A1R1 



tut )1 mctnteJ on Ckttiii 
n or *n olbrr Antmbly ■ — , 



Nnntrr indiuttt pin 
oj P2 *nd / 2 



Annuity 

Rtjrrntt Antmbly Antmbly Ptn Number 

Drtigmtion Ntm* < inti\iri A2A I mbturmbly) 



-T<f 

! 



A2 pc 



Wirt Color: Color todt unit *t minor 
trior tod*. Pint ntmbtr indium but 
tolor, ittond « indntijitt uidrr ilrip, 
third numbtr idiulti ntrroictr itrip. 
Cf. £ U, dtnotr. WHT-RED.YEL Art. 



POWER SUPPLY ASSEMBLY (03460-66801) 



\ ' I I 

Eytltl or itsndoll irrmintl 
m*y or nuy not it nnmbrrrd 



) 



^ySnbuttmbly of A 2 

Al‘ r 

IPHOTO -CHOPPER OSCILLATOR I 



ft I not mountrd on 
Antmbly A2 



/ Dtnimtii on of uirr 
A/ Antmbly Ah, Jut Jh 

ASJ3-4 F ' S 4 



| ,Pin nuy or mty no 
l tr nnmbtrid 

^ I Trmttr pin 

i on * wlrr- 



Fnul t pin tonnretor 
on t VHT.AED ui„ 



’ MtU itmiojl 
pin tonnrttor 
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i 



i 



j 



SCHEMATIC NG7ES 

1, P/JRTIAL REFERENCE DESIGNATIONS ARE SHOWN, PREFIX 
' ,ITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH 
FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- 
WISE NOTED. ( 

RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 

DENOTES CHASSIS GROUND. 

DENOTES ASSEMBLY GROUND. 

5> — — — DENOTES ASSEMBLY. 

S. DENOTES MAIN SIC-^AL PATH. 

7, — .. ■ — — DENOTES FEEDBACK PATH. 

i 

8. 1 1 DENOTES FRONT PANEL MARKING. 

' 9. r 1 0EN oTES REAR PANEL MARKING. 

10. DENOTES SCREWDRIVER ADJUST. 

11. O DENOTES FRONT PANEL CONTROL. 

12. \ 924/ DENOTES WIRE COLOR: COLOR CODE SAME AS RESISTOR 

COLOR COua. (e. g, \924/ = WHITE. RED, YELLOW.) 

13. TRANSISTORS ARE ALL CONNECTED TO CIRCUIT BOARD IN TO-5 
CONFIGURATION^, g.E^)c AS VIEWED FROM THE COMPONENT 
SIDE OF BOARD. ' V 

14. VOLTAGE MEASUREMENTS WERE MADE WITH RESPECT TO 
CHASSIS, GROUND USING A HIGH INPUT IMPEDANCE TRANSISTOR- 
IZED VOLTMETER. VOLTAGE LEVELS SHOWN ARE NOMINAL AND 
MAY VARY SOMEWHAT FROM ONE INSTRUMENT TO ANOTHER. 

15. Qh DENOTES GROUND CONNECTION MADE WITH ASSEMBLY 

MOUNTING SCREWS IN PLACE, 

16. I DENOTES COMPONENTS NOT MOUNTED ON 
y /\ ASSEMBLY. 
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I 

I 

I 



i 

a 




T 

2VP-P 

! 

_L 

~r 

I 

1.4 V 

i 

„T_ 

_ r 

5V 



-L 

T 

! , 

>4V 

i 

~r 

I 

*6V 

! 

*.2V 

_ r 

.6V 

-*-+.?V 

-p+.6V 

I 

4.9V 

I 

I 

T ' 
»6V 

I 

A- 

r 

I 

1.5V 

[ 

_T. 

* .6 V 

4.9V 

I 

~r 

I 

.6V 

f 



T 

.6V 

A. 



i 




NOTE 

WAVEFORMS TAKEN WITH FULL SCALE 1 KHZ INPUT 
SIGNAL. 



WIRE DESTINATIONS 

20 

s' \ 

SCHEMATIC LOCATOR 

NUMBER NUMBER 



Figure 7-1. Functional Block Diagram 
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7-5. DETAILED TROUBLESHOOTING. 

7-6. INPUT CIRCUIT TROUBLESHOOTING. 



7-7. Using the Test Oscillator* apply a i V 400 Hz 
signal to the 3410A input. The RANGE INDICATOR 
should light on the . 3V range and all ranges below it. 

If the RANGE INDICATOR lights only on the 3 mV 
range and lower, there is a problem In the pre- 
attenuator. 

7- Q If the RANGE INDICATOR does not light at ali. 
set the 3410A RANGE switch to . 3V. The signal at 
A2TP1 should be about 0. IV p-p. If this signal is 
prcsr.ic* go to the next paragraph. If not* measure 
the dc voltages around A2QI through A2Q4. Refer to 
Figure 7-3 for typical voltage levels. If these volt- 
ages are normal, troubleshoot the A1 pc board assembly 
located just behind the input jack. Four screws hold 
the shield in place over the A1 assembly. Refer to 
Figure 7-2 for typical voltage levels. 

7-9. If the IV p-p signal was present at A2TP1, apply , 
a 3V input signal with the 3410A RANGE set to 3V. A 
signal of approximately IV p-p should be present at 
A2TP2. If not, measure the dc voltages around A2Q5 
through A2Q10. Refer to Figure 7-3 for typical volt- 
age levels. 



) 
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A2 

Part No. 03410-63512 



A2 



POST AMPLIPIER (03-410- 66ftl2| 



NOTE 



• THIS SCHEMATIC APPLIES TO SERIALS PREF.XED 642- AND HIGHER, 

• BEE APPENDIX C FCR SERIAL5 PREFIXED 762- AND LOWER, 




< 



FROM 

POST ATTENUATOR 




TO 

HIGH PASS FILTEP 
INPUT 




NOTE 

VOLTAGES SHOWN ARE DC. RED INDICATES NO INPUT 
SIGNAL, BLACK INDICATES TULL SCALL 1 KHZ INPUT 
SIGNAL. WAVEFORMS ARE ON FIGURE 7-1. 



WIRE DESTINATIONS 

2© v 

/* \ 

SCHEMATIC LOCATOR 

NUMBER NUMBER 



Figure 7-3. Post Amplifier 
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7-10. PHASE LOCK LOOP TROUBLESHOOTING. 

7-11. If there is a square wave output at the tuned 
frequency present at the OSC. OUT connector on the 
3410A rear panel, go to Paragraph 7-13. If not, con- 
tinue with the following steps to check out the flip- 
flops. 

a. Check pin 7 of each flip-flop for a 5V p-p 
square wave at four times the tuned frequen- 
cy. If the square wave Is present, go to step 

b. If not, check the VCO ns In 7-12. 

b. Check pin 3 of IC1 r.nd pin 12 of IC2 for a 
5 V peak to peak square wave at the tuned 
frequency. If the square wave is present, 
the flip-flops are operating normally. Go to 
7-13. If the square wave is not present, go 
to step c. 



f. Using a clip lead, make alternate momentary 
contact from ICI pin 7 to pin 8, and from ICI 
pin 7 to ground. If ICI changes state. It Is 
good. 

g. Connect the dc voltmeter to pin 12 of IC2 and 
repeat step g. 

h. Connect the dc voltmeter to pin 12 of IC2 and 
repeat step g. 

7-12. To troubleshoot the Voltage Controlled Oscil- 
lator, use the following procedure: 

a. Observe the waveform '^at the collector of 
A3Q15. If a 5V p-p square wave is present 
at four times the tuned frequency, the VCO 

Is operating normally. Go to Paragraph 7-13. 

b. If there Is no square wave present, check dc 
voltage levels on the transistors. Refer to 
Figure 7-4 for typical voltages. 



c. Check pin 8 of both flip-flops for approxi- 
mately +5. 6 V dc. If +5. 6 V dc Is present, 
go to step e. If not, go to step d. 

d. Lift the anode end of A3CR1 and measure the 
resistance from A3TP3 to, ground. If app- 
roximately 2 kfl is measured, check the +6. 6V 

, power supply, A3CR1. If some other resist- 
ance is found, go to step e. Reconnect A3CR1, 

e. Connect a dc voltmeter (-hp- Model 427A) to 
pin 3 of ICI, which should read either +5 
Vdc or 0 Vdc, depending on which state the 
flip-flop is in. 



7-13. To troubleshoot the Phase Lock Amplifier, use 
the following procedure: , 

a. Observe the waveform - ^^ at the base of A3 
Q3. A 4. 9V square wave should be present. 

b. Observe the waveform'^’ at pin D of the pc 
assembly connector. A 1. 4V p-p 6ine wave 
should be present. 

c. Observe the wnveform^l^ at the collector of 
A3Q3. Refer to Figure 7-1 for the proper 
waveform. If no signal is present, check 
A3Q1 and A3Q2. If an unsynchronized signal 
is present, check dc voltage levels around 
A3Q4 through A3Q8. 



s ■ 
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J I 



J 




A A3 

hp Port No. 03410-66503 



FRONT 

Of 

INSTRUMENT 







L^°vWu 

««m> 



r* I frequency | P/0 M 
• 



NOTE 

VOLTAGES SHOWN IN RED ARE DC VOLTAGES, WITH OR 
WITHOUT INPUT SIGNAL. WAVEFORMS ARE ON FIGURE 
7-1. 



WIRE DESTINATIONS 
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X 

SCHEMATIC 
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Figure 7-4. Phase Lock Circuit 
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7-14. INHIBIT CIRCUIT TROUBLESHOOTING. 

7-15. With no input signal and FREQUENCY set to 
the X100 range, the voltage at A4TP4 should be . 8V 
less than that at A4TP5. If not, check transistors 
A4Q10, 11, and 13. Refer to Figure 7-5 for typical ' 
voltages. A4Q7, 8 and 9 may be checked using the 
general procedure for checking differential amplifiers 
as follows: . 

a. Remove the output load from the differential 
amplifier (lift the base of A4Q10). 

I 

b. Vary the Amplifier Bal Adj A4R26 while 

! measuring the voltage at the emitters of 

A4Q7 and 8. If both voltages vary, the differ- 
i ential amplifier, is operating. 

7-16. METER CIRCUIT TROUBLESHOOTING. 

7-17. Apply a full scale sine wave input signal to the 
3410A, which should be tuned to the input frequency. 
Use an oscilloscope and a 10 : 1 probe to observe the 
waveform at the collector of A3Q26. The positive half 
of a sine wave, . 6V in amplitude, should be observed. 

(See on Figure 7-1). 

7-18. Check the differential amplifier as follows: 

a. Remove the output load from the differential 
amplifier (lift the base of A4Q20). 

b. Vary the Amplifier Bal Ad) A4R52 while 
measuring the voltage at the emitters of 
A4Q17 and 18. If both voltages vary, the 
amplifier Is operating. 
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A4 

Port No. 03410-66504 
REV C 





•i ' 




NOTE 

VOLTAGES SHOWN ARE DC, RED INDICATES NO INPUT 
SIGNAL, BLACK INDICATES FULL SCALE 1 KHZ INPUT 
SIGNAL. WAVEFORMS ARE ON FIGURE 7-1. 



WIRE DESTINATIONS 



y 

SCHEMATIC 

NUMBER 



2 0 , 



jcaVo 



LOCATOR 

NUMBER 
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Figure 7-5. Meter Circuit 
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Model 3 -UOA 



CODI LIST OF MANUFACTURERS 

The ioUomlnt code cumber* are from tb* Federal Supply Code for Manufacturer* Cataloging Handbnk* 114- 1 
(flam* to Codt) and IU-1 (Cod* to Name) arid IhHr lateat wpplemect*. The dal* of revlalon and Uw dal* of Ih* 
aupplemonU uaed appear tt the bittnm of each pa*e. Alphabetical code* bate been arbitrarily aottned to 
■uppller* not appearing In the 114 Handbook*. 









Cede 

No. 



Manufacturer 



Address 



Cod* 

No. Mmulocluret 



Address 



Code 

No. ttanrfecP'rer 



Addreu 



acts) 

001:1 

00111 

00 ) 2 ) 

otto; 

1 

0100 ) 

01121 

01235 

01211 

0) 1*5 

0120 
01 SI) 
OHIO 

01) 30 
01)11 



022IS 
. 02U0 
02201 

02221 , 

11 



A*y lapplier olU.S, 
Moot Holly Sprlaf 1 , Pi. 
Roektilir, N.Y. 
Ouiolioi, Com. 
C 0 II 01 . Colli. 
Valley Slita*, N.Y. 

Cher.y Hill, K.J. 
Noe Bedlard, Holt. 

Ilmlltui, pi. 

. 1 6111101 , 21 . 2 , 



til. 



00000 U.S.A. Cllici 
001)1 MeCop Eltclroilei 
0021) Sill Eiltliliict Corp 
00211 Cuci |ac. 

00)31 ! Hsaldht , 

003ft Mfcrnlroi Co,, tic. 

00321 Gorjtcklit. 

OOISC Airoata Citp. ' 

0011) Aap. lit.! 

Will Aircraft Ratio Clip. 
r .»a 2 5 Klllltta Caglitcilit Llbr'lloilii, lie. 

1 i 1 ■, 6a>lil|tci 

Saipaao Electric to.. PIckiitDI*. 

I PlCklll, S.£. 

C 11 Ei|laiiili| Co. > City of litntiy, Cil. 
Call E. Kelats Cup. Lit Aiitlii, Cull. 
Mlcaolal lac. *_•» leiatci, n.j, 

Goiint Eltc'flc Cl., Ciyactter DM. 

I ' H icjoi Fall*, N.Y. 

AHpa P red* c I* Co. 1 
A'ln BnOliy Co. 

Litto* lodoauiii, lie. 

TRI bialceidicUrs, lot. 

Tlalt Inlramili, lac., 

Tiiaifi’ii paedacta On. 

Tk* Alliisu Mf|. Cu 
JlffllC Ralipi, lac. 

Cull bind Biot, ill * Co. 

Aaiioct Clip. 

P 1 I 11 Eajiimnj Co. 

02116' Fineuike Cup. olAaiifu 
02111 tkciloct Si|i*lt. lac. 

Cell Rubber i»d PJailica lie. 

A*pkU4l'fVi| Ell.Jimtl Clip. Brudait*, III. 
Ridlo tup. ilAaiiici, $ia<eoidsctsr 
lid Mitfilslk Civ. Soaitallll, N..\ 

yociliit Cl. ef Aaoarita. lie, 

, Old Siplntk, Cm. 

02121 Kipkiit Er|iatiili| Cl. S*n Feaaaade, Calif. 

0211) Hadien'Tiel 1 Die , Nlwlik, K.J. 

03)01 G. E. Slalcoidictii pfoO. ijipL Sprtcati, t.Y, 

’ Day tea. Olio 



Btocklia. Miss, 
Milviukac, til. 
Birirly mill, Catif. 
Lieilald, Cliff , 

Oil lav, Tim 
Alliiatt, Gklo 
1 Vai Nays, Calif. 
Row York, N.Y, 
Rockier), IT 
Slitl Clin, Cilil. 

Staler. Ill, N.Y. 
Lob( Biikck, N.l, 
luaapaite, Calif. 



03)0) Api* Markka | Till Co. 
031)1 Eldlel Corp. 

03111 Pllktr Sul Co, , 
03121 Tllatitrai Electric Cup, 
03119 Pinlila H'alltloi Co. . lac. 
03)31 3iJ|ir Co. . Olrkt Dl«. 

Fill Hit Pliat 



| C'eptca, Cilll. 
Lit Audits, Calif. 
, Mlltli/Yd. Mass. 
Cefaa, K*oll*J N.l. 



OifO) Arrca, Hlil apd Hiittiti Elect Co. 



Saiirailli, N. J. 



01011 

01012 

01222 

01331 

014U1 



I , 



Hartford, Com. 
liakirlallli, N.J. 
Of It R Ilk , R.Y. 
kiyrlli Brick, J.C. 
Ikiiliot, III. 



Tuns Corp. 

Alto Eliclroilc lac. 

Hi-Q Dlrliloi el Airovoi 
Pneliloi Papir Tibi Co. 

Ojraoc birliiea <1 Htuiitt-Picksrd Ce. 

< r alp Alla, Cilll. 

0463)1 Tplaiill Electric Piodrcll, Mlcilwlai 

Oialce Die. Mttilain Vll«., 1 Clllf. 

0103 Oskola £i|r. lac. , lelair city, Cilll. 
01)13 Hotoceli. lie.. Saaiceadittai Pill. Dir. 

‘.i Pkoeili, Ariroii 

01132 Fitbn Ce.. lit. le Hera pn. 

Cilaii City. CilK. 

An'taalrc Electric Cl. 

Siqieia lire Co. 

Pricillia Ceil Spirit Cl 
P.H. Motor Ciapsip 
CeapoMit Klf. Sllrlci Cl. 

■ , N. Brld(l»ltlr, Mliy. 

OSvOC T*lllllU Ciliary Plaitici, |lf- 

Ul *1(1(11, Cilll. 



041/3 

011)1 

aim 

ratio 

CUD 



Nirtklita, III.' 
Radeood City, Call) 
El Mom. cun. 
(iirctditir, II . 



0S121 leiiiiikcaie Elcclut Clip. 

Sni'CtndurM Dapt. ' Ycin|*old, Pi. 
01)11 I Itro oil, lie. San Mlllo, Cilil. 

031)1 I nice Carbide Cop., Eliot. Ola. 

Na* Ten, N.Y, 

03311 likuj lad. lac. 

03S33 icon Eleclro-Pliitict Inc. 

03614 Cn*o Piastre 

It'd Eleclncal Spec. Co.) 

03621 Baiter Celvan Ce. 

03121 Title* Optical Ce, 

Roily* Hll|ktl, 

0372) MntiiTrl Clip. 

037)1 Sltvlll ElfllMMOf Co. 

0SI20 VlHc’lald Eillittini lac, 

OIOOI Bmrck Co., 0>*. el 511*111 linir Clip. 

Brlliiport, Com. 

06030 Rayoki* Cup. Redsead City, Catif. 

061)3 Baaick a«d Leak Optical Co. Reclaim, N.Y. 
31102 E.T.A. Predicts Co. el Priiici ClrlCIU, HI. 
01519 Aaato* Eliclreilc H erda lit Ce., lie. 

Ni* Rcckitle, N.Y. 

06355 Brafi E'ltlntll iiitra*iil Co., Inc. 

Pioiccsk, N.Y, 

04666 Caitril Otaicrl Ce., In. 

06)31 deponents lit,. Alia. Ora. 

06112 Toirlotloe Ml(. Co., Ini Oil. 



RaieiaPin, C 1 I 1 I. 
! Stiiptali, Cilil. 

Cliailnd, Okie 
Reckleil, III. 

Lei| Hind, N.Y. 

lottery, N.Y. 
Soli Cm. Cain. 
* 1 k a lii 1 C. Nail. 



lirdiinipniis, lad, 
Ptciila, Adi. 



05S69 ‘J*|n> Asm. Eieac Or*. 
0)011 Kalaia Electric Co 
0)116 Oliittir £oJ 
0)11) Tiiasiilir Etoiriaici Cup, 
0)113 Volii|kem Electric Clip. 
1 Electronic Tube Oiv. 
Fllacl* Cup. 

Crick. Grapkik Co. 

Silicon Trimmer Corp. 
Aaait Corp. 



Vn Napl. Cilll 
$11 Carles, Cilil. 
Vai Pl*yt, Cilll. 
PlSIdMI, Cilil. 
tdiiinpel!!, Nil*. 



0 ) 11 ) 

0J7U 

0)236 

0)201 

0)26) 



Elalre, N.Y. 
Nin York, N.Y. 
City el Mutry, Cali). 
Carle Pnca, N.Y. 
Cellar City. Cilll. 



Fllicfrlld C 3<* *■* 4 lilt. Carp. 

Snaleiedector Dla. Meielali Vli*. Cilll, 

0)122 Idtalllotl Ribtir Co. Hnaiipoill, Mill. 

0)11) Bntckii Corp., Tkl Mentally Pirk, Cilll. 

0)33) Sylvini * Elect. Prod, lie., III. Vli* Opirillim 

j MonalJii Yl«». Call). 

Totkiicil Ini Product* lac. Cranford, N. 2. 
Bedrii Elect. Co. Chlcito, III. 

Cliliinti' Ciaici Ccrp. Hiilkeni, Cilll. 

Riplknon Mif 1 Co. , 

Stalcoelectei Die. idea * tar * Via*, Cilil. 
Hialtlt-Packul Cv. Billion Radio Die. 

1 RoCka*lp, N.l, 

U.S. E»(tniinn| Co. Los *i(il«a, Clllf. 
Bilk), Cflktit Ce. Pnoai, Cllif. 

Bni|iti flitlirp Ce. 

Nii|in Fills, Oitirlo, Ciridl 
Clriiscli FllKiit Ccrp. Ill Ai|tlts, Calll, 
Bristol Co., Ike OittiSuy, Cur. 

SldM Coapinp See Villcy, Calif. 

ITT Cline Electric lac., Pkcenii Cia. | 

Pkinli, Arneii 
Nilleial Radio Lit. let. Pineal. N.l. 

CCS Eleclti'oici Srralcoodatloi 
gpinliens Ol* of C. B. * ptae. 

Lovell, Mm. 

Cinnl Electric Co. Mnlir. Llep Dipt. 

Cliailnd, Okie 

Mil-Run ladiaaipalit, lid. 

Bitceck 'flips Oiv. Cilll Mill, r* vli f. 

Tim Capkcrl'.i Ce. Heestoo. lam 

. Ak. lad. Inc. Alika ElicL Bartlik, cilil. 



07)00 

0)11) 

01)10 

0)13 

0)362, 

GlltS 

0) 213 
00.11 

1 

OS32t 

0360 

on; 

ODD 

01 ) 2 ) 
01)32 



01106 



0l36t 

09026 

03114 

yfjts 



0)250 Eleclio Ainebliii, Inc. Cklcito, III. 

0) 353 CAN Ccapoitnli Inc. Nl*lon, Mm. 1 

03543 kdillerp BNllcry Co. el 

Clntdi, Lid. TdimIo, Ontnii, Cmida 

05312 Burady Corp. Neiailh, Con. 

10214 Central Timitlir Nutria Corp. 

L01 Anielai, Cilll. 

10411 Ti-Tll, lit. Berkeley, Cali). 

10616 Clilereada* Co. Nimli Fills, N.Y. 

11216 CTScI Balia, lac. Berne, |nd. 

112)) Cklcito Tiltpbou el Cillnrin, lac. 

1 So. Pllldtll, Calll. 

11212 BipStitaEleclienrc.ee .>. iilldiu, Mm. 

11)12 Ttlidpnt Inc., Uicnaiie Ola. Pile Alio, CUD. 

Hill Nilrenl leal Oe.oep, Cilll. 

11451 Pncnlen ClMiclii Cup. livaice, N.Y, 

11314 Doicia Eleelreilci lac. Cun Mm, Cilil. 

II) 11 Ctitnl Inilraaiil Clip., liaicndactrl 

Ola. , Piddotll Creep H|*ark, N.l. 

lllll l*girlil Eliclroilc, Inc. Buena Pin, Call). 

III) 0 Mtlabi, lac. Palo Alia, Calll, 

121)6 Philadelphia Handle Ce. Ciadn, N.J. 

12161 Croat Mt|. Ce., lac. Skidp Cine, Pi. 

1*3?', Gt*ico lid, lac. Dlls Spsteia Ola. 

Albaboanta, N.M. 

1) 6), C ;. Mfp. Co. 

11)26 Elil Fill.* Cup. 

1243) Nlppn Elic. * Cl., ltd. 

12111 Melt a Electron lc* 'up 

12310 O1II1 3e*iccadaclor ic 

11334 nicksie Eltc'.ieales Cup, 

13103 Tketaotlip 

13)36 Tllclaikaa (CebH) 

13035 Midrind-Drnkl Oia. 



I 



Ooarr, N.H. 
f. hum, Conn. 
Tokpe, japan 
Cleft, N.J. 
Ninpirt Buck, Calif, 
SCDllidllt, AlllOII 
Oallat, Tim 
i'aecaer, Cirmip 
of Pacific Indailrin, Inc. 

1 Ninm Ctlp, Xiniai 

1103) Sc*- Tick Xtubaip park, Cilll, 

14131 Cilll. Rctlsler Cup. lull Meiici, Cilil. 
112)0 Aaorlcia Cbepenails, Inc. Conskihickaa, Pi. 
144*2 ITT Snalctndaclof, A Cia. ol III. Teltpkoni 

l Tiieiupk Corp. Nisi Pil* Buck, Fla. 
14(3] Hantelt Packard Cenpaap Loailaad, Cite. 

14433 Cemll Diklin Elldlic Carp. Nintik, N.J. 

1(6)4 Cenlni Clan Inks Corniij, N.Y. 

14) 3? Eliclre Cabi Inc. San Cabml. Calll. 

14360 NilliiaiMft.Ci. See Jose, Calif. 

1520) Hklfii EllCtieMCt Cl. Hi* York, N.Y. 

1321) Sc in ics Ci'). Nirlktilic, Cilll, 

15231 Adjeslible BiS1h[ Ce. N. Hellpneod, Cilll. 

15554 Micron Elidriaics 1 

Strip* City, Lent titled. N.Y. 
15566 Aeprebc mil. Ccrp. Lpnbrotk. N.Y. 

15611 Ciblitnnics Coal* Mm. Calif. 

15) 12 TratiheUi Ceilarp CHI Spfii| Ce. 1 

Santa Clan, Calif. 

13191 Ftnoil Erect. Inc. Fra*ln|kaa, Mass. 

13310 Aanlco lac. (ft. View. Calif. 

1601) SpikCi Pint Mien Co Spracc Pint, N.C. 

161*1 Oarr-Sptclri Inc. Qefrait, III, 

1M32 Coapatar Oiedl Clip. Lodi. N.J. 

16515 Blits Alio Jit Nat Clip. Pitadim, Cilil. 

’661) Ideal Prat Meter Co. . he. 

De Jar Meter Dia. Gicoklpe, N.Y. 

16) 5) Cake RSdig Dia. ol G.M.Cnp. Nokoti, lid. 

1)10) Tlimooetici toe. Caaill Pul. Cilil. 

1I4TI Tiiocn Piapinp Meentiir. Viev, Cilil. 

1)613 Hnlin Metal Proditti Cup. Akron, Oku 

17745 Aniilrib* Prrc, Inc. Nd. Hellyveod. Cilil. 
1U?C MrCn* , ''no* Co. Msnckiilir. N.H. 

16042 Pener ,aii(a Pacific lac. Pill Alto, Call), 
14013 Cltailt Carp., SeskonJickr Dir. 

Pllo Alia. Cllif. 



0 
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Appendix A 



CODK LIST OF MANUFACTURERS (Cont’d) 



Cod* 

No. Manufacturer 



Addfou Ho, Manufacturer 



Address 



Cod. 

No. Manufacturer 



Addrost 



i*J 7 i sii«iin Cetp, cun, 

in it rr-Cituii. Co., i«c. Hoiiiiuo, mu. 

11*11 IR* Elect. Coop Oi*. Dll Plainoi, III 

Hill Coltli hltiuminl, |oc. Ml. Kite*. N.Y. 

11(12 Vilhiy tnilruminls Inc. Mllveta, Pi, 

mil E.l, OoPonl lad Co., lit, titolaitca, Dll. 

Hill Oiuat Uf|. Co. Mllnauhic, III. 

H 1 I 5 Till Beodir C crp . , Nari|itico l Caeliil Dll. 

Totntoio, N.J. 

I1SOO Teonas A. Edtsei Indullriek, On. ai 



McCri»-Etiloa Co. 

ISm Cone c i 
11(11 LRC Electronics 
19201 Eliclra W)(. Co. 

20111 Ciaiill Airraid Corp. 
21221 Eudloil, lie, 

21111 Fllali Biiilaf Co., ril 
21120 Fantril Mclallur|lcil Coin. 
210(2 TteiceaCcip. 



tut Oua|i, N.J. 
Bildala Pul, C till. 

Horsihtods. tl.Y, 
h(»pend*eci, Kiaui 
Philadelpklo, Pi. 
L 0 I| lllnd CH», *.y v 
No* Bnlim, Cola. 
N. Clleito, III. 
Indianapolis, tod. 



21111 firiti sb Radio Eliclicalci Lid. 

2(111 C.E. Lamp Division 

Kill Pul, Cllilllad, OUc 
2(111 Ciain; Ridio Co. In! Coacord, Mass. 

i 2(111 Ulocor lit,. Coop. Dio. Ktallallon, lad. 

/ 2 ( 1(1 Cilia Ripredaerr Coip. Nut Rochelle. N. Y, 
2 S ((2 Glob it Fill Co. c! An I li 1 1 , lie. 

Cultlidl, N.J. 

2(111 Caupic/Hetliiler Co. Kollittir, Cilif. 

2(512 Hlollloo Wiltb Co. Leicester, Pi. 

21(10 Hiotilt-Pickifd Co. Pile Alio, Colil. 

21520 Hijbio llt|. Co. Rinllooitl, N.J, 

10112 laituoial Spiclillui Co., lac. 

Llllli Falla, N.I. 

11121 O.E. Keccluinj Tibi Dipt. Oneasboro, Ky. 
11 ( 3 ( Litlroio lac. Cklci|e, III. 

Kill Sliaojck Coll Predicts Lid. 

Hiakiibury, Oatano, Crude 
11212 Ciiaalaibao, *.H. t Kill, Lid. 

T sroiilo Oaliiio. Cimda 
121(2 P.R. Mallory 1 Co. lac. ladllalpolll, lad, 
115(1 Macbaalcal indus'iiis P'»d. Co. Akfoa, Olio 
(0120 Ulollloil Precision Bnilaji, lac. Kllao, N.H. 

i' (2150 Molar Co. Cbitno, III. 

,11150 C.A. Nonna Co. Eailoaood, Colo. 

' mi 5 Okollo Mt|. Co. Skokie, III, 

(Sill Pioa £»(. l Mt|. Corp. Ooyloiloen, Po. 

4 ) 10 ( Poliigld Corp. Cinbrid|t, Mm. 

< 1(20 Procidioo Thtimoatlei L last, Co. 

Soolbioploa, Pa. 

(Sill Microaavo 1 Pa»er ijbr Dio. (illbin, Mitt. 

52*50 Root# Cealrolltt Ca. Mtslniailir, Md. 

52111 Siabora Coapooy MaHhin, Mm. 

1(191 Sballcrou kll|. Co. loloa, N.C. 

55025 Simplon Electilc Co. Cklcu’o. ill! 

55111 Soaoloao Cetp. Elmsford. N.Y. 

51111 Raytheon Co. Coanorcilt Appiulu A 



Syatemo 0 i v. 

Kill Spltldiri Fibre Co., lac. 
5(211 Spniut Electric Co. 

IKK Tiler Corp. 

51110 Tboait A Balia Co. 

( 02(1 Tllpltll Eloctiicil loll. Co. 



So. Norallk, Coaa. 

Toiimada. N.r. 
Nona Adiat, Maas. 
Till!, Okfi, 
Ellllbilb, N.J. 
BlolTloi, Ohio 



(1225 Uai on Switch lod Si|aol. Olr. ol 

VciliOfioaaa Ail BriNc Co. Pilub.ijh, Pi. 
(2111 llaiotrsal, Electric Co. Godiu, Kicb. 

1121 ] (ard-Ltoiaid Eltdrlc Co. III. Vnooo, N.Y, 
4(159 Noiltro Electric Co. , lac. Hi* York, N.Y, 
(5017 Milton hot. lac. loilor-Nmik Nooirk, N J 
((»$ N.lleh Mlf. Co, ' Cllci(o, III. I 

(kl(( Uiootaolo Uninj t Vl|. Co. Rtrorc Miacoa Dio. 

SI. Pul, Kilo. 



70274 

70 ) 01 
70111 

70(17 

70*15 

705(1 

20(11 

2010 ) 

70911 

71002 

710)1 

71011 

71711 

71271 

71214 

71 ) 11 



Alloa Ml(. Ca 
Allied Ccaltol 
Alla otal Sen* Product Co. 



VaiAiailci, D.C. 7 |<co 



IKK 

11(17 

71*50 

111(1 

mi; 

71(12 

71550 

IKK 

71700 

71707 

71711 

717(5 

Mill 

72135 

12(11 

72<5( 

72(11 

727(5 

72125 

12921 

721(2 

775(1 

72117 

710(1 

11071 

7)131 

73213 

Mill 

73501 

13555 

IKK 

71(17 

mu 

1)7(1 
71)1) 
IKK 
71(11 
71105 
75157 
7(274 
7(155 
74B( 1 
7(1(1 



Hlilfetd, Coaa. 
No York, N.Y. 
lac. 

Gordon City. N.Y. 
laplti, On. cl Cbry tier Corp. Dilrpit, Midi 
Alliat’C India Rubber (orkl, lac. Chiciio, III. 



Aoptrno Cd. . lac. 

ADC Products lac. 

1 d Id ca Ml|. Co. 

Bird Eficlnaic Coip. 
Bitabldi Radio Co. 
Bliliy Elldric Co. , Inc. 



Go atom Cur loika Dm. ol Vuiny Co. 



Union City, N.J. 
Uiianpolis, Miaa. 
Chici|o, III. 
Cftrf lead, Ohio 
Nia York. N.Y. 
Erie, Pi. 



Quliby. r lit. 
Illl 0 «|kby, Ohio 
CinbridH, Mm, 
Panam, N.J. 



N.Y. 



ol Tull 
Bod Radio, toe. 

Claktidf a Thaiaicaica Coip. 

Caaloc F i > loner Corp 
Caidacll Ccadiatlt Coip. 

Llndraktnal L.l. 
Bouaaaa Ml( . Or*, ol McOim-Ediioo Co. 

II. Louis, Mo. 

ChlcidO Co-.a tMi Coip. ChiciJO, III. 

Calil. SprlefCo., lac. Pico-Riven, Calif. 

C TS Corp. Elktiiil. led. 

ITT Claaoa Electric Inc. Los Aa(ilts, Calil. 
Cinraa, Dir. Airom Corp. Burbank. Calif. 
C.P. Clan ( Co. Ckltite, III. 

Ccatrlllb On. ol Cioto Uaica lac. 



Coiaarcul Slaslics Co. 
Cornish tiro Cl., Tb« 

Cole Ceil Co.. Inc. 

Chiciio Uiatitgri Laap Hoiks 



Milolukai. Its. 

Chlci|o. III. 
New York, N.Y. 
PlIlidMCI, R.l. 
CNicaic, III. 



Clock lift. Co.. Hcoard B Jenes Cl*. 

Chicifg, III. 

Do* Coroiai Coip. Midland, Micb. 

Electro Motive M(|. Co., he. Illitaanlic, Cora. 
Dialilkl Carp. Brooklyn, N.r. 

Indiana General Corp., Eloclroiics Dir. 

Kfisby, N.J. 

Omni laslrunoat Carp., Cap. 01 *. Nooirk. N.J. 
Duke till. Co. Hareted Hei|hU, III. 

H<|h H. Efy he. Pkiladalphla, Pa. 

Cadenla Ca. Cklca| 0 , III. 

Elailre Step Not Carp. Union, N.J, 

Ribttl U. Hanley Co. Los Anjrlu. Calil. 

Ene Tathaotojicil Produces, lac. Eria, Pa. 
Kansta Ml|. Co., Inc Pnaciloa, lad. 

K.U. Harper Co. Chiciio. III. 

He lip o I On. ol Bee 1 .*!! last., lac. 

Faltnloa, Calil. 

Hu the i Products Division ol H>|bes 
Alien! I Co. Nuporl Beach. Calif. 

Aaplica Elec! Co, Hicksvllll, L.l, N.Y. 

Bradley Saelcgadudot Corp. Nt> Havea, Coaa. 

Carliai El-ctric, lac. Harllord. Coaa. 

Circle F W*|. Co. Troaloa, N.J. 

Giotto K. Garrett Co., Do. M 5 L 
Industries lac. Pbiladtlpbia, Pa, 

Faderal Sera* Prodadslac. Chiciio, III. 

Flicker Special Mlf. Co. Claoeaili. Ohio 

Geatrat ladollitop Co.. Thi Elyria, Ohio 

Coshea Sliopmi a Tool Co. Goikia, lad. 

JFD Elccfteaici Corp. Bropklya, N.Y. 

leaaiafs Radio Ml|. Corp. Saa Josa. Calil, 
Groov Pia Cerp. Rid|ilitld. N.J, 

Sifaalile lac. f i Nipleno, N.J. 

J.H. Miaas, and Soas luthtiter, Mass, 

ladaslrial Ccadcaiti Corp. Chiciio, III. 

R. f . Products Olvislea e! Aophinol-Birt 
Elcciroaics Corp. Oratory, Coaa. 



FISH 
75012 
752(1 
75171 
75 712 
75(11 
75)15 
7(005 
7(210 
7 ( 4)1 

71117 

7 KS 5 

7(510 

7(515 

7(705 

7 ( 15 ( 

710(1 

77075 

77221 

77752 

77)12 

77(10 

77(11 

777(1 

77569 

Kill 

71277 

71711 

71210 

71*52 

2117 ] 

71(11 

71411 

71551 

71790 

111*7 

mi( 

711(2 

71251 

79)22 

7310 

10011 

10120 

I 0 il, 

»u 207 

10771 

107 K 

(0211 

(Mil 

10 IK 

10303 

10513 

10((0 

mil 

11019 

11071 

( 10)5 



t. f Jehiioa Cn. 
latorailioaai Resistance Co. 
Key stone Clibca Cd . lac. 
CIS Rai|lils lac. 

Kulka Clrclnc Corpoilliin 
Lent E lictnc Uly Ca 
LilHel se, lac. 

Laid Ul(. Cc 
C.l. Marne der 



leseca, Hmn. 
Phiiidelphie, Pi. 
!l. Marys, pe. 
5>ad*lch, til. 
Ml Vernoa. N.Y. 

Chiciio. III. 
Drs Planes. III. 
Erlo. Pt. 
Saa Fraaciaco, Calil. 



lines Milled Mil. Co., 
l.l. Miller Co. 

Cmch Mcnadnech, Dir. 

Fasleaer Carp. 

U, tiler Electric Ca. 
Nalional Union 
Oak Miaulictunni Ca. 
The Bendir Corp. 



General lislumeit Carp, , U'Clnoll Ditilica 

Neaaik, N.I. 
Inc. Malden, Miss. 

Lot (allies, Calil. 
ol United Cm 

San Leandro, Calil. 
Cllva'aad. Ohio 
Ne» nk N.J. 
Crystal Like, III. 
Clectiedyhanici Du. 

N. Hally* cod, Calil. 
pacitic Melils Cn. Ssa Fraacitsa, Calif. 

Phanastian hstfument and Efeclioaic Co. 

Soulh Pasadena. Calif. 
Philadelphia 5tfCl aid Mrrt Corp. 

Pfiiladelphia, Pa. 

American Machine 1 Foundry Co Poller 
1 Brumfield Dir. Princeton, lad. 

TRt Ehclionie Cosponenls Div. Camden, N.J. 
Geneial lasliumeal Chip., fieclilier Dm. 

Brooklyn. N.Y. 

Resistance Producls Co. Hamsbuti, Pa. 

Ruhbeicialt Coip. cl Cml. Taitaaca, Calif. 
Sbok epreof 1‘iviiio* ol Illinois leal Narks 

Ellin. III. 



5 i|*a 

Sitaal ladicaicr Ccip. ' 
Stiultieil-Ounn Inc. 
Tkospioa-Bicncr 1 Ca. 

T l Key Mlf. Co. 

Sitckpol* Carbon Ca. 
standard Thcmsoa Ccrp. 
Tiaaerrnan Producls, lac. 
Translcrntr Enf.nerrs 
Ucinilt Ca. 

•f sides Kehincor Inc. 
Vender Rail, lac 
Peace Mil. Co. 



So. Btiialiee, Mats. 
Nee York. N.Y, 
Pitman, N.J 
Chiciio, III. 
Saa Francisco, Calil. 
SI. Marys, Pa. 
Isllham, Mill. 
Cleeilind, Ohio 
Saa Gabriel, Calil. 
Nmtonulllt, Maas. 
Lent Island City, N.Y. 
Karllold, Coaa. 
CLicaid. III. 



Caalinaatai sm Elacticnici Coip. 

Philadelphia, Pa. 
Zurich ui|. Coip. Nea Rochelle, N.Y. 

»epco Division cl Sessions Clack Co. 

Mcrnilaoa, N.J. 
Schailier Alloy Picducll Co. Eiilabelh, N.J. 
Elictiaaic Industries Alienation Any brand 
Tube meetinf El A SlcndirdS'lashia|loa, DC. 
Uaimaa S*il<a. Cm. Maiaa EKclronics Corp. 

Vallia|loid, Cana. 
United Tianiloimei Clip. hr. York, N.Y. 

Oilard Electric Coip. Cbic 1 ( 0 , 111. 

Baums I. :. Riuerside, Calil. 

Acio Cm. ol Robertsha* Controls Co. 

Columbus, Olio 

Al| Sin Products Inc. Defiance, Okie 

Aueiy Label Ca. Ucarotia, Calil. 

Himmnilund Co., lot. Mill Hill, N.C. 

Srreens. Arnold. Co., lac. Boston, Mass. 

Dime* Gray Co. Dayton, Ohio 

lateiaelidaal Instruments lac. Orinte, Coaa. 

Gray bid Co. LaGriill. HI. 

Triad Triasloiaei Corp. Veolca, Call), 
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Appendix A 



Mold 34 1C A 



CODf UJT OF MANUFACTURES (Cont'd) 



Cod. 

Ho. Maiufoerww 



111)1 lioilealer Cite. 0i«. Lilto* t<4. 



Address 



Inc. 

Oikilll*. Con. 

Hilitiry Spicilicatioi 

tntiiaaliiail Ridifial Corn. El Si|eade, Ciflf, 
Alepli Elf Ctrgpiei, Inc. Cmtnd|l, liarytiod 
Baity Ctnlrnli. Dl«. Bitry «ii|M Cmp. 

Iitnile.n, Nisi. 
Carter Pitcltinn Electric Co. Skokie, III. 

Spain Faiadiy Inc., Copper Krnlll 
Electric 3<w. Hobokin, N.J, 

Electric Riielalor Carp. Noi.rlk, Conn. 

Jifliii Eltclinolct Oirtttoo ol Spier 
Cubes Co. Dir Bolt, P*. 

FliickilO Ciaerr t Inlt. Coip. Spec* l Dilenie 
Syllm 01*. Parasol, H.J. 

Hijuit Induitiair, Inc, Grataaicl, Conn. 

Sylillia Electric Prod. lec. 

Elecltoelc Trbe Olnluoi Eeporine, Pi. 

Ailuo Coip. Eld Ke.irk, Hiiriien, H.J, 

Seitctcillt, lac. Cblcetn, III. 

Helen * Contrail Inc. Spencer Prododi 

Attleboro. Hite. 

Pbltlipi-Adniaci Control Co. Joliet, III. 

Reriarcb Predoda Cotp. Uidiios, Hi. 

Jtolroo Hl(. Co., tic. looddock, N.Y. 

1111? i Vidor Elidrouc Co. Cltadilt, Cilit. 

DOSt Con Paileiei Co. Ciabridti, Uiu. 

No. Hupibiti Bill Blltlci, tic. 

Petliboicrib. R.H. 

Cioinl litlrioent Cerp., Capacitor Dir. 

Onlisjloi. S.C. 

ITT lira ind Cable Dir. Loi Aifilll, Calif. 
Vlctoiy Eif. Coip. Spelijliild, R.J. 

BlidiiCoip., Red P*ik Oil. Rid Bilk, KJ. 



DID 

11IIS 

USD 

DISO 

DOIT 

not; 

Dili 

•mi 

i 11170 

IDO) 

1221 ) 

I137i 

12 ) 1 ) 

I2SD 

121(1 

UIU 

12177 



DOtl 

1 ) 12 ) 



DID 

Dili 

1 ) 2)1 

D)l) 

l))2< 

DUO 

1)1)1 

DUS 

USD 



Kebbell Corp. Keadeleli, III, 

Roila lie. Import Bilik, Cotif. 

Saltk, Heroin H., Inc. Brooklyn, N.V. 

Tick Labi Palliodi’i Pub, R. J. 

Cenlral Sere* Co. Cbici|i, III/ 

Gevltt tin aid Cable C>. 

Dir. of Aaeiece Corp. Brookfntd, Hen. 
USX Betrenilt Corp. Electronic Tobn Ole. 

Plalnliild. R.J. 

117(0 Union Carbidi Corp. Connate Prod. Dir. 

Hfm York, N.Y. 

11772 Hodil Ei|. iadUI|., lie. Hnntlittei, lid. 
1)121 Loyd Scrap (t Co. Filin, Ho. 

Airoaanlical tut I Radio Co. Lodi, N.J. 



11X2 
• 4171 

urn 

1X11 

1070 
IXSt 
15171 
1X74 
ISUO 
15X1 
1(174 
1(197 

1(57) 

IUI4 

1071 
17014 
172)1 



Alco Eledriilci lit. 

A. J. Cl t stair Co., Inc. 
TRI Capacitor Olr. 
Sirkei Ter mi, lie. 
Boodoi Holdnt Conpny 
A.B. Boyd Co. 

R.H. Bnciooiti 1 Cl. 
Koilid Korda, lie. 
Slielen Kibbn Co. . 
Fitoli Beirut Co. 



Grill Heck, N.V. 
Sat frinclici, Celll. 
Oliltala, Keb. 
Blooalaptae, Ind. 
Boodnn, H.J. 
Sen Fiance ice, Calif. 
Sen Frindice, Celll, 
H laden. Conn. 
Cblcito, Ilf. 
Lx Ai|ilei. Calif. 



Clllloi Prcdiloa Prodadi Cc . Inc. 

Cli floe KtJ|blt, Pa. 
PiiCiiion Rabbar Predada Carp. Dayton, Obit 
Radio Cerp. ol Aoirlco, Electioalc 
Coop. ( Doric e I Olr. Hannon. H.J. 

Stadioa UFp. Co. Glaadale, Calif. 

Hatco Indeitnai Aaabtla, Calif, 

Pbilco CotporiUot (Lanidali Oiniiloa) 

Laaidalt, Ft. 



Cod* 






Cede 






Ho. 


Monwfocf*.*«r 


A&rtlS 


Ho. 


Manufacturer 


Addrtn 


1747) 


Wes tits Fifireas Ctisi Presets Co. 


96067 


Hicimiie Alloc., led tic. 


Sirriynilt, Cillf. 






San Fruciice, Calif 


960)5 


Hi'Q Dr*, el Alienee Coip. 


Olein. N.V. 


I7H4 


Van f aim i Retail lac. 


Sea Friadicj, Calif. 


16256 


Tbordeiion Ueiiinir lie 


HI. Cnail, III. 


17)10 


Tom Ul|. Clip. 


Ptondenci. R.l. 


9 629( 


Sold Uinnlid>iin| Co. 


Lul Antlltl, Cillf. 


10X0 


CuilntHiaair. Inc. 


Lincoln, III. 


96306 


Hicromilcii, Dm, ol Hmo.-l 


Hliiyarll 


11220 


Gceld National Batleriii, lac. St. Pul. Hiaa. 






Freeport. III. 


1101 


Genual Hill*, tac. 


Bnllalo, N.V. 


96)10 


Cnllon Seim Co. 


Ckiceto, III, 


1)2)1 


Ciaybai Eltdnc Co. 


Oakland, Calif. 


96)11 


HiCrmaie Alleclll.t, Inc. 


Buillntlor, Hill. 


1X71 


G. E. Oiitnbitiai Corp. 


Sckanididy, N.V. 


•6501 


Eacel Tilnllgiatr Co. 


Orklird, Cillf. 


0665 


United Ttiialciiir Cn. 


Ckleapo, III. 


967)1 


Sen Feralndo Elice, H Ip. Co 




90010 


United Skei HOCkiaaty Coip. 


Blellly, Hill. 






Sea Fatalado, Cillf. 


1011) 


US R libber Co., Cmaoairtad. ( Plltllci 


XIII 


Uoaloo Ind. lac. 


Lm| li., N.V. 




Pied. Dir. 


Punic, H.J. 


9X64 


Indulliial Retaraiat Rup Co. 


Inlattii. N.J. 


90970 


Beiiiat Eatiaii'jit Co. 


Sin Flincleco, Calif. 


92539 


Aitmalic ( Pticiiiea Ul|. 


Ea|lmood, N.J. 


91166 


ITT Cannes tied, lac., Salaa Dir. Salon, mi. 


92129 


Rion Rtliltoi Corp. 


Yeeberi, N.V. 


9)269 


Connor Sonic blip. Ca 


Saa Frindice, Calif. 


92911 


Litton Sgiti* lac.. Adlll-Iaitill 


91X5 


hiitlti Dial ( h laaplata Co. 


El Unit, Calif. 




Coaaia. Dm. 


Nr* Reikilte, N.Y. 


916)1 


Radio Hitaiiili Co. 


Cklcite, III. 


91X1 


R.TigacIt, tic. 


Jaa ilea, N.Y 


)1)0( 


Aa|d Inc, 


Allltboto, Hill. 


91159 


Rabbar Tick, lac. 


Girdeni, Calif. 


11*17 


Dali Elfdicalca, Inc. 


Ctleobri, Hibi. 


9I2JC 


Hmlall-Packird Co., Hoaoliy Din. 


91662 


Elco Corp. 


lttlow Glut, Pa. 






Paeadini, Cillf. 


917)7 


GrcaarHIt. Co., lac. 


Iikaliild, Hut, 


5*271 


Hlcrodol, Inc. 


So. Puadiai, Cillf. 


91027 


X F Darilopaaat Co. 


Radiood City, Calif. 


91291 


Seale die Corp 


Niaiioaick, N.T. 


11116 


Ulko Hit. Co., lac. 


Cteicapo, III. 


9I)2( 


Zero u'|. Co. 


Baiboak, Cillf. 


91929 


HOMyalll lac., HiClo Sailcb Dir. 


9X10 


Etc lac. 


Clleellnd, Okie 






Flaiport. III. 


917)1 


Giiira 1 Hills lac., Eladtoalci Din. 


91961 


Nlba-Brei. Spnap Co. 


Oaklaid. Calif. 






Hliaiipglli. Hie*. 


97110 


Tio-Cionicler Coip. 


Piabody, Hall. 


917)4 


Puco Dm. ol Kmlilt-pickird Co. 


92)67 


Efpetr Optical Co. lac. 


Rockiltar, N.V. 






Palo A.)r, Calif. 


92607 


T.atollti miniated Rite Co. 


, lac. 


91121 


Jlorll H Ills Eladrcaici, lee. 


Clio Corn, N.Y. 






Tiny mi, N.V. 


91971 


Iiterailioiif Eledroolc Rittarcb Corp. 


92702 


IUC Uapaetrc* Corp. Riibory Loi| li.iad, H. V. 






Baibeek, Cillf. 


92961 


Mndioa Leap Co. 


Ktltily, H.J. 


9910) 


Colrsbla Ttctalcal Coip. 


Km York, N.Y. 


9)112 


Sylyaeli Elednc Prod. lie. 




99)1) 


Variao Atioctilai 


Palo Alto, Cillf. 




Sealcondecler Die. 


lobom. Hair. 


9)171 


Allot Corp. 


Iladiar,.*, Han, 


91)69 


Rcbblaa ( Idyll* tec. 


Patllidia Park, H.J. 


99515 


Herikill lad. , Capacitor Dm. 


Honrorli, Cillf. 


9)410 


Since Cedioli, Did. of Etui Vito Cotp. 


99707 


Cealiil Saitct Dmliioo, Coatioli Co. 




I 


Haiitnld, Okie 




flf Aunt* 


El Situdo, Cillf. 


9)6)2 


Valors ltd | Co. 


Calm Clin Calil. 


99100 


Oilmn ElictrcBKi Corp. 


?lll Anrgri, N.Y. 


9)929 


G V. Coalrolt 


LI* tpitaa, N.J. 


99X1 


Vilco Corpouhot 


Iidianipolll, lid. 


941)7 


Ganeril Cable Corp. 


Blyoaaa. N.J. 


99921 


Bunion Cotp. 


Iblppiny, N.J. 


XIX 


Raylbeoa Co., Coap. Dir., 


lad. 


99914 


Jtiatnadt, |rc. 


Boaioa, Uiu. 




Coop. Ogirltlcai 


' Qnlacy, Hail. 


99X2 


Koffiin ElictroRici r yp. 




94X1 


Scientific Elidtonltt Pro.ido, Inc. 


1 


Ii»ictDiJi;ctaf Onr. 


El Hollo, Cillf. 






Loialiad, C'lo 


99957 


T«cAflolfi|if iRiiroRCBt Corp. 


el Colil. 


94154 


filler CJtt!. Clip.* Tmi'lol Ok. Nivirh, K.J. 






"mbity Park, C 'Ilf. 


91157 


Caitif s-Viif bt Corp. Eticljaalc* Oiv. 









9471? Sontb Cbiltll Coip. 

XJJO lire Clue Prododt. lac. 

1 *175 Aaloaalic Hatal Piedadi Co. 



Eat) Paterioo, H.J. 
Gliiltr, Pa. 
Bfllaogd, III. 



THE FOLLiiUHG HP VENDORS HAVE NO HUNBER 
ASSIGNED IH THE LATEST SUPHLEHCHF TO THE 
FEDERAL SUPPLY CODE FOR HAHUFACT'iRERS 



9X67 


loicadar Prtuid Almlaea Coip. 


. HANDBOOK. 


) 






RercaJar, Han. 


1 






9X96 


Uitancrall Electric Co. 


Ckleapo, HI. 








9502) 


Gaoi|i A. Phllbrlck Rauirckori, he. 


OOflflF 


Hnlco Tint ind Dr* 


Lol \ritlts, Cillf. 




1 


Bolton, Hitt. 


0000 Z 


•illo* Lt-lbti Tiodndl Cotp, Nmiik. N.J. 


952)6 


Allies Products Corp,, 


Ouii, Fit. 








5S2JB 


Coalinealal Cenaador Corp. 


loodildi, N.Y. 


OtOAB 


ETA 


Eiitaid 


55263 


Liccrtlt Mlj. Co., lac. 


Leap tilled, N.Y. 


00068 


Pteciiroi tiilrnamt Coapontill Co. 


95265 


Nalieaal Coil Co. 


Sbindll, Pyo, 






Van Neyl. Calif 


95275 


Vilraaon, lac 


Bridpepant, Cent. 


ooocs 


Hoalitt-Pi-.bird Co., 


Coloiedo Sprupt 


95)41 


Gordot Corp, 


Blogafield. N.J. 






Colorado Spilaia. Colorado 


95)54 


Httbodi Hfp. Co. 


Rolliep Miidmi. Ilf. 


OOCUH 


Robber Eli. ( Diiglipainl Hamid. Cilit. 


95566 


Arnold Eapiaeeriap Co. 


1 Hllll|0, III. 


COONN 


A 0 Ul|. Co. 


San Joia, Cillf. 


957 12 


Date Elddric Co., lac. 


Fruklri, Ind. 


CCOQQ 


Caollron ■> 


Oahllad. Calif. 


95916 


Sicaen Hit Co. 


i inyn*. HI. 


OCORf 


Cililotnii Elilun Ub, Bitlniton. Cltil.' 


95917 


Vtckiiict Co. 


Cblcito, til. 


000 YY 


S. K. Saltk Cn. 


Lot Aaialai, Calif. 



Ftoa; 



FSC. 

Ht-l 



Hanoeook Suppliants 
D ale d AUGUST l)U 



<0015-11 
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SUPPLEMENTAL CODE LIST OF MANUFACTURERS 



Cm* 

*•- WMtfMtwtr «|<mi 

, 01114 Deuters It*rtftxvU LA&oriiorU*, be. 

CfclfUO. III. 

071/5 Corning Glut Work* firatfwd, Px. 
04 1M E&ottl* Elect remit l In*. 

Pwkrlilt, P»«a. 

34441 Geatral EUcUU Co* 

JktMotr'Ldr, N.T- 





Appendix C 



Model 3410A 



S manual backdating changes 

MODEL 3410A 

AC MICROVOLTMETER 

Manual Serials Prefixed: 842- 
, -lip- Part No. 03410-90002 



This manual backdating sheet makes this manual applicable to earlier instru 
ments. Instrument-component values that differ from those In the manual, 
yet are not listed in the backuating sheet, should be replaced' using the part 
number given in the manual. 



Instrument Serial Prefix Make Manual Changes 



648-00124 and below* 


1. 2, 3, 4. 5 


728-, 719-, 648 


2, 3. 4, 5 


Y31- ' 


3, 4, 5 


735-. 752 


4,5 



♦Except the following serial numbers: 

648-00102 

648-00104 

648-00107 



Instrument Serial Prefix Make Manual Changes 






648-00113 
648-00116 - 00119 
648-00121 - 00123 



CHANGE #1 Figure 7-5 

Delete R5, and put straight wire in its place. 

Change A4R62 to 4. 3 Ml. 

> Change A4R63 to 2 Ml. 

Change A4R64 to 1 Ml. 

Table 6-1 
Delete R5. 

Change A4R62 to 0683-4325, 4. 3 Ml ± 1% 1/4 W. 

Change A4R63 to 0757-0283, 2 Ml ± 1% 1/8 W. 

Change A4R64 to 0757-0280, 1 Ml ± 1% 1/8 W. 

CHANGE #2 Figure 7-4 

Change A3R9 and A3R14 to 100R. 

Change A3R11 and A3R12 to 22. 1 Ml. 

Change A3R16 to 7500R. 

Table 6-1 

Change A3R9 and A3R14 to 0757-0401, 100S1 ± 1% 1/8 W. 
Change A3R11 and A3R12 to 0757-0450, 22. 1 kfl ± 1% 1/8 W. 
Change A3R16 to 0757-0440, 7500R ± 1% met flm 1/8 W. 

NOTE 



If any of the resistors are char.^ca to the values 
shown in the manual, all fivo must be changed 
together. 

CHANGE #3 Figure 7-4 

Change the series combination of A3R4 and A3R40 to a single 
<> resistor A3R4, 0766-0013, 563R 3 W. 
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Model 3410A 



Manual Backdating Changes Model 3410A Page 3 



CHANGE #4 



CHANGE #5 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


A2 ' 


03410-66502 


A2C1 


, 0180-0224 


A2C2 


0160-2207 


A2C3 


0180-0061 


A2C4 


0160-0362 


A2C5 


1 


A2C6 


0180-0050 


A2C7 


0160-0362 


A2C8 


0140-0156 


A2C9 


0180-0119 


A2C10 


0160-2207 , 


A2C11, A2C12 i 


0180-0119 


( • 

A2C13 


0160-2018 


A2C14 


0150-0052 


A2C15 




A2C16 , 


0140-0203 


A2C17 


0180-0100 


A2C18 


0180-0062 


A2C19 


0180-0119 


AT.C20 


0180-0100 


A2C21 


0180-0119 


A2C22 


0180-1846 



A2C24 

A2C25 

A2CR1 thru 
A2CR6 



Figure 7-4 

Change A3CR2, A3CR16, A3CR17 to 4. 32 V. 

Table 6-1 

Change A3CR2, A3CR15, A3CR17 to 1902-3072, 4. 32 V. 

Change A3Q3, A3Q18, A3QI9, A3Q23, A3Q26 to 1854-0094, 2N3646. 

NOTE 

If any of these eight components are changed to 
values listed in the manual, all eight must be 
changed together. 

Figure 7-3, Page 7-7 A- 8 

This schematic diagram is not applicable. Use the backdating 
schematic. * 

Table 6-1 

The A2 Assembly list is not applicable. Use the following 
Replaceable Parts List. 



! DESCRIPTION 

Assembly: Amplifier Board 

C: fxd A1 elect 10 pF +75% -10% 15 vdew 
C: fxd mica 300 pF ±5% 

C: fxd A1 elect 100 pF +75% -10% 15 vdew 

C; fxd »iica 51 ±5% 

Not assigned 

C: fxd A1 elect 40 pF +75% -10% 50 vdew 

C: fxd mica 510 pF ±5% 

C: fxd mica 1500 pF ±2% 

C: fxd A1 elect 1.0 pF +75% -10% 25 vdew 
C: fxd mica 300 pF ±5% 

C: fxd A1 elect 1. 0 pF ±20% 25 vdew 

C: fxd mica 250 pF ±5% 500 vdew 
C: fxd c^r 0. 05 pF ±20% 400 vdew 
Not assigned 
C: fxd mica 30 pF ±5% 

C: fxd Ta elect 4. 7 pF ±1C% 35 vdew 

C: fxd A1 elect 300 pF +75% -10% 6 vdew 

C: fxd A1 elect 1.0 pF ±20% 25 vdew 
C: fxd Ta elect 4. 7 pF ±10% 35 vdew 
C: fxd A1 elect 1.0 pF ±20% 25 vdew 
C: fxd Ta elect 2. 2 pF ±10% 35 vdew 

i 

C: fxd A1 elect 50 pF +100% -10% 6 vdew 

C: fxd Ta elect 2. 2 pF ±20% 20 vdew 
C: fxd Al elect 1 pF +75% -10% 50 vdew 

Diode: Si 100 wiv 12 pF 100 mA 



0180-0033 , 1 

0180-0155 1 

0180-0269 

1901-0025 6 



MFR. 


MFR. PART NO. 


-hp- 




56289 


30D106G015BA4 


04062 


RDM18F301J3C* 


56289 


30D107G015DC2- 




DSM 


04062’ 


RDM15F511J0C 


56289 


30D406G050DD2-DS 


04062 


RDM15F511J3C 


04062 


RDM 19 FI 52 G3C 


56289 

i 


5C13C obd 


04062 


RDM15F301J3C 


56289 


5C13C obd 


04062 


RDMI5F251J5S 


56289 


33C17A 


04062 


RDM15E300J5C 


56289 


150D475X9035B2 


56289 


30D307G006DF2- 




PSM 


58289 


5C13C 


56289 


153D4 /5X9035B2 


56289 


5cr,c 


56289 


150D225X9035B2- 




DYS 


56289 


30D506G006CB2- 




DSM 


56289 i 


50D225X0020A2-DYS 


56289 3 


0D105G150BA2-DSM 


07263 


FD 2387 
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REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 


A2L1, A2L2 


9140-0047 


H 


Coll: RF 20 pH2.6R 1/4" 


99848 


3100-16-101 




A2Q1 


1854-0215 




TSTR: SI NFN 2N3904 


04713 


obd 




A2Q2 


1853-0036 




TSTR: SI PNP 2N3906 


04713 


2N3906-5 




A2Q3, A2Q4 


1854-0215 


1 


TSTR: Si NPN 2N3904 


04713 


obd 




A2Q5 


1853-0016 


MM 


TSTR: Si PNP 2N3638 


■7 TCI 


2N363B 




A2Q6 


1854-0071 


M 


TSTR: Si NPN 2N3391 




MPS 3391 




A2Q7 


1853-0016 




TSTR: Si PNP 2N3638 


07263 


2N3638 




A2Q8 


1854-0071 


■ 


TSTR: Si NPN 2N3391 


04713 


MPS 3391 




A2Q9 


1854-0039 




TSTR: Si NPN ?.N3i'53 


04713 


2N3053 


obd 


A2Q10 


1854-0215 




TSTR: Si NPN 2NS904 


04713 


obd 




A2Q11 thr- 


1854-0022 




TSTR: 2N2102 


07263 


S17843 




A2Q13 














A2R1 


0683-2745 


l 


R: fxd prec met 11m 270K ±1% 1/4 W 


19701 


MF5C T-0 


obd 


A2R2 


0683-1035 


5 


R: fxd comp 10 KR ±5% 1/4 W 


01121 


CB 1035 




A2R3 


0683-5635 


1 


R: fxd comp 56 KR ±5% 1 'A V 


01121 


CB 5635 




A2R4 


0683-1045 




R: fxd comp 100 KR ±5% 1/4 W 


01121 


CB 2745 




A2R5 






Not assigned 








A2R6 


0698-5438 


1 


R: fxd prec met fjm 1Q0R ±1/4% 1/8 W 


75042 


CEA T-2 


obd 


A2R7 


0683-7515 


1 


R: fxd comp 750R ±5% 1/4 W 


01121 


CB 7515 




A2R8 


0698-5444 


2 


R: fxd prec met flm 1100R ±1/4% 1/8 W 


75042 


CEA T-2 


obd 


A2R9 


0683-5135 


1 


R: fxd comp 5IK ±5% 1/4 W 


01121 


CB 3035 




A2R10 

.< 

J 






Not assigned 








A2R1I 


0683-1015 


3 


R: fxd comp 100 R ±5% 1/4 W 


01121 


CB 1015 




A2R12 


0683-6835 


5 


R: fxd comp 68K ±5% 1/4 W 


01121 


CB 1525 




A2R13 


0683-6226 


1 


R: fxd comp 6200R ±5% 1/4 W 


01121 


CB 6225 




A2R14 


0698-5440 


1 


R: fxd prec met flm 3160R ±1/4% 1/8 W 


75042 


CEA T-2 


obd 


A2R15 


0683-1015 




fxd comp 100R ±5% 1/4 W 


01121 


CB 1015 




A2R16 


0683-1535 




R: fxd comp 15 KR ±5% 1/4 W 


01121 


CB 1535 




A2R17 


0683-2405 




R: fxd comp 24 R ±5% 1/4 W 




CB 2405 




A2R18 


0683-2735 


o 


R: fxd comp 27 KR ±5% 1/4 W 


ETfTCl 


CB 2735 




A2R19 


0683-2025 


4 


R: fxd comp 2000R ±5% 1/4 W 


01121 


CB 2025 




A2R20 


0683-6815 


1 


R: fxd comp 680R ±5% 1/4 V 


01121 


CB 6815 




A2R21 


0683-1515 


1 


R: fxd comp 150R ±5% 1/4 W 


01121 


CB 1515 




A2R22 


0683-9125 


1 


R: fxd comp 9100R ±5% 1/4 W 


01121 


CB 9125 




A2R23 






Not assigned 








A2R24 


0683-2735 




R: fxd comp 27K ±5% 1/4 W 


01121 


CB 2735 




A2R25 


0683-2025 




R: fxd comp 2000R ±5% 1/4 W 


01121 


CB 2025 




A2R26 


0683-1535 




R: fxd comp 15KR ±5% 1/4 W 


01121 


CB 1535 




A2H27 


0683-1015 




R: fxd comp 100R ±5% 1/4 W 


01121 


CB 1015 




A2R28 


0683-1525 


1 


R: fxd comp 1500R ±5% ./A W 


01121 


CB 1525 




A2R29 


0757-0480 


1 


R: fxd prec met flm 432 KR ±1% 1/8 W 


19701 


MF5C T-0 


obd 


A2R30 


0698-5446 


1 


R: fxd prec met flm 31. 6 KR ±1/4% 1/8 W 


75042 


CEA T-2 


obd 


A2R31 


t 




Not assigned 








A2R32 


0683-5625 


1 


R: fxd comp 5600R ±5% 1/4 W 


01121 


CB 5625 




A2R33 


0698-5444 




R: fxd prec met fim 1100R ±1/4% 1/8 W 


E 11 


CEA T-2 


obd 


A2R34 


' 0757-0739 


1 


R: fxd prec met flm 2000R ±1% 1/4 W 


19701 


MF5C T-0 


obd 


A2R35 


0683-1035 




R: fxd comp 10 KR ±5% 1/4 W 


mm 


CB 1035 




A2I^36 


0698-3190 


1 


R: fxd prec met flm 100 KR ±1/4% 1/8 W 


75042 


CEA T-2 


obd 


A2R37,, 1 A2R38 


0683-1035 




R: fxd comp 10 KR ±5% 1/4 W 


01121 


CB 1035 




A2R39 


0683-5115 




R: fxd comp 510R ±5% 1/4 W 


01121 


CB 5115 




A2R40 


0683-1235 




R: fxd comp 12K ±5% 1/4 W 


01121 


CB 1235 




A2R41 


0683-1035 




R: fxd comp 10 KR ±5% 1/4 W 


01121 


CB 1035 




A2R42 






Not assigned 








A2R43 


0683-1235 


2 


R: fxd comp 12K ±5% 1/4 W 


01121 


CB 1235 




A2R44 


0683-3925 


1 


R: fxd comp 3900R ±5% 1/4 W 


■ 


CB 3925 




A2R45 


0757-0339 


1 


R: fxd prec met flm 3010R ±1% 1/4 W 




MF6C T-0 


obd 


A2R46 


0757-0401 


1 1 


R: fxd prec met flm 100R ±1% 1/8 W 


75042 


CEA T-0 


obd 


A2R47 


0683-2035 1 


1 


R: fxd comp 20 KR ±5% 1/4 W 


01121 


CB 2035 




A2R48 , 


06a3-3a35 


1 


R: fxd comp 39 KR ±5% 1/4 W 1 


01121 


CB 3935 




A2R49 


0757-0831 

L 




R: fxd prec met flm 4320R ±1% 1/2 W 


01121 


CB 0831 

















s MANUAL CHANGES 

MODEL 3410A 
AC MICROVOLTMETER 
-hp- Part No. 03410-90002 



New or Revised Item 
ERRATA! for all Instruments 

Peg* 2-1, Paragraph 2-4, The Performance Checks should refer to 
Paragraph 6-6, 

/ 

|^» Page 2*1, Paragraph 2-6. Power requirements should be listed as 48 
to 440 Ha. 

► Page 3-1, Paragraph 3-9(d). The RANGE INDICATOR will usually 
stay lit when on the lowWrange. 

Page 6-6, Figure 6-4. Change A3R16 to A3R16. 

Pegs 6-6, Paragraph 6-30{b). Adjust A1 R10 for 78 V i 6 V. 

Page 6-fl, Paragraph 6-42(c). Line 2 should read A4TP4. 

Page 6-8, Paragraph 6-46. Parsyaph should refer to A2C1*, and 
A2C10\ 1 I 

Page 6-3. Change Mechanical Part No, 7 to -hp- Part No. 
15000253, 

■ I Page 6-4. Change A1C16 to 300 pF (01800294). 

Change A1 RIO to Part No. 2100-2031. 

Change A2C1 to A2C1 \ 

Page 6-6. Change A2C10 to A2C10*. 

Page 60. Change A3CR2, A3CRJ5, A3CR17 to 383 V Zener, 
(1902-3069). 

Page 6-7. Change A3Q3, A3Q18, A 3019, A3Q23, A3Q26, to 
18640019 and delete 2N3646 from the description. 

Change A3Q4 to 19540476. 

Add 270 n to description of A3R4. 

► Page 6-9. Change A4Q9, Q19 to 18640475. 

; • ii ,, ' 

Page 6-1 1. Change A4R65 Part No. to 0683-1 535. 

Page 6-12. Change SS to 3101-1234. 

Page 7-6. On the A1 Component Location Drawing, change CR3 
new Q3 to read CR1 . 

Page 7-7. Change A1C4 value to 390. 

Page 7-9. Change A3CR2, A3CR15,A3CR17,to 38 V. 

Pegs 7-13/7-14. On later Instruments, the primery power wiring 
colors have bean changed to conform to 1 EC standards. 

i - i .1 

CHANGE NO. 1: for Instrument Serial No.’s 642-00571 and 
Greater. 

i I 

Pag* 6-9. Add A4CR30, -hp- Part No. 1901-0025, description same 
KA4CR1S. 

Page 7-11/7-12. Add A4CR30 In series with R33. The cathode of 
CR30 Is connected to Q1 2. 





CHANGE NO. 2: for instrument Serial No.'s 953-00721 and 
Greater, 

Page 6-2. Change INDEX NO. 3 to 03410-00203. 

Pag* 6-11. Change FI to 2110-0202, 600 mAT. 

Change J4 to 1251-2367. 

Change A4R61 to 2100-2514. 

Pegs 6-12. Change W1 to 8120-1348. 

Change S5 to Part No, 3101-1234. 

CHANGE NO. 3; for instrument Serlel No.’a 963-00801 and 
Greater. 

Page 6-6. Change A3C17 to 01600387, C: fxd 47 pF (Same as 
CIS). 

► CHANGE NO. 4: for int< Serial No.'s 0953A00901 and 

Greater. 

Page 6-12. Change S4 to -hp- Part No. 3101-1248. 



, ) 




